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August 5-9, 1990 
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Tlie following index entry ohould be corrected: Baum, S. J. 465 



The following papers have been withdrawn since printing deadlines: 



052 
123 
145 
274 
275 
280 
300 



Averill 

Akeroyd 

Feldman 

Akeroyd 

Shaner 

Escalera 



Baker, Pribush 



337 
348 
364 
375 
?81 
392 
448 



Chabay, Ullensvang 
Flath 



Shaner 
Baker 
Flath 



Warnock, Bent 
Rosenfeld, VanDyke 



The following abstracts have been added to the program since printing deadlines: 

479 Black, Kersey A. 

480 Borgford, Christie; Key, Mary Beth; Marsden, Alan; Waddington, David. 

481 Bemier, U.R.; Williams, K. R. 

482 Tomquist, Wade. 

483 Kapuscinski, B. P. 

484 Spencer, Bertrand; Zare, Richard. 

485 Hildenbiandt, Jan; Mitchell, Donald J.; Spicher, Thomas A. 



MICROCOMPUTER INSTRUCTION IN PROTON NMR SPECTRA INTERPRETATION. Kersey A. 
Bl^Sikf Joint Science Centeir, Claremont McKenna, Scripps and Pitzer Colleges^ 
Claremont, California 91711 . 

Proton NMR spectroscopy is the mainstay of organic qualitative analysis, and as 
such receives considerable attention in introductory organic chemistry courses. 
Software has been developed which helps exercise the users ability to ::orrelate 
proton NMR spectra with molecular structure. The user can design and create organic 
structures on the scr-een of a Macintosh™ microcomputer using the mouse to select 
from a palette of molecular pieces. Alkanes, alkenes, aromatics, halides, alcohols, 
ethers, ketones, aldehydes, acids, esters, amines, and amides can all be easily 
constructed in this manner. The program then generates a simulated proton NMR 
spectrum using empirically based rules for chemical shift calculation and assignment 
of coupling constants. Any of several common lield strengths are possible, and the 
spectrum can be expanded, scrolled, and integrated. Correlations between protons 
and signals in the spectrum can be revealed, along with a "splitting tree" showing 
the results of spin-spin coupling for a particular signal. Files of compounds can 
be created and stored on disk such that the structure can be either "known" or 
"unknown'' to the user. The simulation provides a spectrum reflecting first- and 
some second-order effects. Multiple spectra can be displayed in separate windows. 



CONTEXT: SCIENCE TEACHING IN ENGLAND. David Waddington, Alan Marsden . Christie 
Borgford, Mary Beth Key . University of York, Dept. of Chemistry, University of 
York, Science Education Group, Heslington, York, YOl 5DD, England 



Teaching materials produced by teams of classroom teachers , chemists and science 
educators in England are activity and lab-based and tied to the context of the real 
world. Student and teacher interest is high when experiencing such science as percent 
water in "slimmers" margarine, making alloys for special uses and designing appropriate 
symbols for vehicles transporting chemicals. Advanced-level chemistry concepts arise 
from real-world problems. Criteria are tied to the British National Curriculum and 
materials are presented as lesson designs with ready to use student activity guides, 
material originated with funding from the Salters' Foundation and, thus, is known as 
Salters' Chemistry and Salters' Science. 
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POLYMER END-GROUP ANALYSIS IN THE QUANTITATIVE ANALYSIS 
LABORATORY. K. R. Williams and U. R. Bernier, Department of Chemistry, 
University of Florida, Gainesville, FL 32611-2046. 



Beginning analytical laboratory students are introduced to the concept of number-average 
molecular weight via an experiment on end-group analysis of pQly(ethylene glycol). The hydroxyl 
groups are esterified by reaction -.vith a known excess of 1,2,4,5-benzenetetracarboxylic 
dianhydride (pyromellitic dianhydride, PMDA) in DMF using imidazole (IMDA) as the catalyst^ 
After the reaction the remaining anhydride is hydrolyzed and the carboxylic acid residues are 
titrated v/ith standard base. The esterification reaction is complete in about 30 minutes at room 
temperature, and the subsequent hydrolysis is very rapid. There is a problem in some samples 
with precipitation of the salt of PMDA aad IMDA, and methods to avoid this side-reaction are 
being investigated. Student results for several molecular weight distributions will be summarized 
in the oral presentation. 

^Kingston, B. H. M.: Garey, J. J.; Hellwig, W. B. Anal. Chem. 1969 . 4L 86. 



1482 
USING HPLC IN INSTRUMENTAL ANALYSIS. Wade Tomqulst . Department of Chemistry. 

Eastern Michigan University, Ypsilantl, MI 48197. 

I HPLC simulates a binary gradient high-performance liquid chromatography instrument 
and includes sophisticated modeling of reversed-phase column behavior. The modeling provides 
realistic chromatographic output over a broad range of operating conditions. The program has been 

I used as a prc-laboratoiy exercise for students who will later be using the real Instrument, and also 
to extend the range of experience available to students after they have interacted with the real 
Instrument. In particular the program's computer data station provides better data analysis than 

I most teaching instruments are capable of. Sample exercises carried out by students will be available 
to participants in the symposium. 
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IMI'ROVING THE SUPERVISION OF PRACTICE TEACHERS IN CHEMISTRY 

B.P. Kapuscinski , Faculty of Education, University of Regina, Regina, Sask. , 

S4S 0A2 



Practice teaching ^s an essential component of chemistry teacher education. 
This presentation is a report of an ethnographic study in which practice teachers 
and their supervisor met regularly to reflect on the improvement of the practice 
teaching experience. The report includes recommendations dealing with role 
clarification, personal relationships and ways of integrating science, technology 
and societal issues Into the chemistry curriculum. 



USING THE HELIUM-NEON LASER TO ILLUSTRATE CHEMICAL PRINCIPLES. Bertrand Spencer . 
Richard Zare, . Department of Chemistry, Stanford University, Stanford, CA 94305 

Rayleigh scattering and directional scattering (diffraction) are two aspects of 
light interacting with matter that allow important information to be gather d concerning 
structure at the atomic level or molecular level. Tremendous contribution to science 
is made in these areas every year. It is felt that students should have some knowledge 
of these powerful techniques and their results. Therefore we present several 
experiments and demonstrations that involve diffraction and light scattering. Although 
the diffraction experiment involving polystyrene latex has been extensively studied its 
poteni-ial as a teaching technique is untapped. Certainly most would agree that to 
demonstrate molecular structure directly to students is difficult. Optical diffraction 
from polystyrene latex is one of the few ways to approaching this. Light scattering 
techniques are equally important as a means of determining size, shape and motion in 
solution. An experiment is introduced that uses static light scattering to measure 
particle size. 



485 A PROVEN NETWORK AND SUPPORT SYSTEM FOR HIGH SCHOOL CHEMISTRY TEACHERS 

Donald J. Mitchell and Thomas A> Soicher . Department of Chemistry, Juniata 
C^\3ge, Huntingdon, PA 16652; Jan Hlldenbrandt . State College Area High School, State 
College, PA 16801. 

Since 1985 Juniata College Chemistry Faculty have been working closely with the Central 
Pennsylvania Association of Chemistry Teachers (CPACT), a highly motivated, self-help 
group of chemistry teachers from high schools in rural central Pennsylvania. With 
funding from NSF, Juniata College, and the private sector, a comprehensive support system 
has been developed for these teachers. This support system has had significant impact 
on the classroom activities of the teachers and their students. The various aspects cf 
this program, which includes (1) a 16-foot box vany driven by a certified chemistry 
teacher, which transports equipment such as uv-vis and ir spectrophotometers, gc, hplc, 
pH meters, analytical balances, microscale kits, etc., to the classroom, (2) two-week 
summer workshops for teachers on the use of these instruments, (3) day-long seminars for 
CPACT teachers, (4) opportunities for summer research, (5) science fairs for the students, 
will be described. 
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Stmday Eveningt August 5 

Opening Plenary Session Omni, Convention Center 

Toby Block, Presiding Ballroom Level 

7:00 Welcome and Introductory Remarks, Robert Pierctti 

7:00 001 Future Chemistry: Expanding Frontiers vs. Constrained Resources. 
Hark Wrighton 

8:40 Reception 



Monday Morning, August 6 
Plenary Session 

Stanley Kirschner. Presiding Omni Convention Center. Ballroom Level 

8:00 002 Brasted Ucture: Chemical Education for the International Transfer 
of Knowledge and Technology. Aleksandra Komhotr-^Pr 

Theory and Practice of Modem Infrared Spectroscopy 

Len Fine. Presiding Howie . (Physics) . L2 

9:30 Introductory Remarks 

9:45 003 How to Observe a Chemical Bond. Brvee Crawford . Jr. 

10:15 004 Fourier Transform and Laser Techniques: The Renaissance of 
Vibrational Spectroscopy. Ian M. MtU g 

11:00 005 Raman and Infrared (IR) Spectroscopy - Complementary Tools in Science 
and Technology. Bemhard Schrader 

11:45 006 Fourier Transform Raman Spectroscopy. Robert Hannah . Bruce Chase 

Human Impact on the Environment - Future Threat or Opportunity? 
Victor Mayer. Presiding AECAL (Chemistry) . 17 

9:30 007 Global Warming - The Greenhouse Effect. Chad A. Tolman 

10:15 008 Hazardous Wastes - Will We Ever See the End of Them? Glen Paulson 

11:00 009 CFCs and Ozone: Industry Leadership in Environmental Protection. 
J, M. Steed 

11:45 Panel Di.-^cussion 

Education for the New Technology (All morning session concluding with panel 
discussion. ) o e *■ 

Alice J. Cunningham, Presiding Student Center Theater 

2^^n^honf Aligg ^. 'v^^niPFh.m . Allen J. Bard . 

C. Anthony Hung. Bassam Shakha^}^!^^ , Mark WrtcrhrnT^ 

Forensic Science 

Keith Berry, Presiding A. French," 101 

9:30 Introductory Remarks 

9:35 Oil It's Analytical My Dear Watson!" Rosette M. pnar 
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10:00 012 Deaonstrations of Forensic Science Techniques: A Videotaped Series 
for the Enhancement of High School and College/University Science Courses. 
Everett J . Nicnhouse 

10:50 Break 

11:00 013 Forensic Chemistry Experiments Your Kids Can Do. Keith C. Berry 

11:25 014 Teaching DNA Fingerprinting Techniques in a Forensic Science Course 
for Criminal Justice Majors. H. E. Outlaw 

11:45 015 Forensic Microscopy. Larrv Peterson 

Paper Chemistry 

John Waterhouse, Presiding ESM, 201 

9:30 016 The . Academic Program of the Institute of Paper Science and 
Technology. T. J. McDonough 

10:05 017 Applications of Biotechnology to Forestry. D. T. Webb . R. J. Dinus 

10:40 018 Pulping and Bleaching Chemistry. D R. Dtmmel 

11:15 019 Wet End Chemistry. Ro bert A. Stratrton 

11:50 020 Papermaking and Paper Products. John F, Waterhouse 

Symposium on Chemical Demonstrations (Prerequisite for Workshop No. 18.) 
Irwin Talesnick, Presiding Boggs (Che^nistry) , b6A 

9:30 021 Demonstrations, Novel and Easy. Irwin Talesnick 

10:30 022 Dazzling Demos and Chemical Bloopers: A Videotr.pe Collection. John 
J . Forttnan 

11:30 023 Concrete: Delicate Chemical Reactions Produce Macroscopic Products. 
Gladvsmae C. Good 

12:00 024 More "Funky" Science 'Speannents. Patrick E. Funk ; 
Computer Interfacing 

James 0. Currie, Presiding Boggs (Chemistry), B6 

9:30 025 A Beginner's Guide to Interfacing: Tips, Tricks, and Pitfalls. 
James C. Swart z 

3 0:00 026 Integrating Computers into Science Instruction: Involving Students 
in the Process of Science. John R. Amend e Ronald P. Furstenau 

10:30 027 Computer Interfacing: Making Older Instruments Work Like Newer 
Models. George C. Lis^nskv 
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11:00 028^^Meaauring Pressures Through ths Apple Gane Port. James P. Rlrk . 

11:30 029 Interfaced Fast Luminescence Decay Time Experiment and a General 
Purpose Nonlinear Uast Squares Data Fitting Program. J. ^?■ nt^nn^ , s. W. 
Snyder, R. Ballew ' 

Undergraduate Faculty Enhancement Program! 

Curt Sears, Presiding Howey (Physics), L3 

9:30 030 NSF's Plans for Undergraduate Education. Robert F. Watson 

10:00 031 Undergraduate Faculty Enhancement Program at ilSF. Nina Mathi.nv 
Roscher 

10:30 032 Faculty Enhancement in the Chemical Sciences at the Regional 
Universities of Mississippi. David L. Wertg 

11:00 033 Faculty Professional Enhancement Program at Florida State University 
Penny J. Gnmpr, Robley J. Light 

11:330 034 A Report on the Auburn Undergraduate Inorganic Chemistry Faculty 
Enhancement Workshop, David M. Stanburv 

12:00 035 Workshop Opportunities in Chemistry for Undergraduate Faculty in 
Southeastern United States. Curtis T. Sears. Jr. 

Chemistry in Context: The New ACS College Chemistry Text for Non-Sclencu Majors 
A. Truman Schwartz. Presiding „eber (SST), LI 

9:30 036 Chemistry in Context: The ChemCom Concept Goes to College. A^ 
Truman SchwaTt-^ 

10:00 037 Acid Deposition as an Example of Chemistry in Context. Wtlliara F. 
Coleman 

10:20 038 Chemistry in Context: The Water Unit. Conrad Stanitskl 
10:40 039 Energy in ChemText. Ar den P. 7 inn 

11:00 040 ChemText: Activities Co Involve Non-Science Majors in Chemistry. 
Diane M. Runce 

11:30 041 Uboratory Exercises far the Chemically Perplexed. Robert G. 
SilberiEsn, Wtlmer J. Stracton 

12:00 General Discussion 

Science Courses for Non-Science Students 

Mary Fields, Presiding Weber (SST), L? 
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9:30 042 College Chemistry for Business Students Using the Issues Approach. 
David L. Adams 

10:05 043 Science of Food: A Hew Chemistry Course at University of Nebraska. 
James D. Carr. John H. Rupnov, Nancy Betts 

10:30 044 Teaching Non-Science Majors to Be More than Science Couch Potatoes. 
Svlvia J. Bercns 

11:05 045 Development of Laboratories in Chemistry for the Non-Science Major. 
ZyI Ss§fran> MonoM. Singh, Angeiicki A. Rigos, Carolyn A. Wermai, Stephen 
A. Leone, J, David Davis, Ronald M. Pike 

11:330 046 Biochemistry Options at a Community College. Marv C. Fields 

Problem Solving and Assessment 

C?.aire Baker, Presiding ESM, 202 

9:30 047 Application of Myers-Briggs Type Indicator to Chemical Education: 
A Study of the Rule of Personality Type in Solving Chemistry Problems. 
Richard J. Wvma. J. Dudley Herron, Norbert Muller 

10:00 048 Effect of Information Fotmat on Students' Problem Solving Strategies. 
A, W. Frledel . D. P. Maloney 

10:35 049 What Are Good Predictors of Freshman Chemistry Scores? Nancv J . S . 
Peters . Krlsten A. Hallock 

11:00 05f^ Prediction of Ultimate Student Performance in General Chemistry From 
First Exam Scores. Marcy L. Hamby, William Rnbinson 

11:25 051 Abstract Adventures in Computer Testing. John Ke>ikel 

11:55 052 Construction and Analysis of Multiple Choice Tests. Claire A. Baker , 
Robert A. Pribush 
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Monday Afternoon August 6 

Theory and Practice of Modem Infrared Spectroacopy 

Robert Hapnah, Presiding Howey (Physics), L2 

2:00 Introductory Remarks 

2:15 053 Near Infrar^id Spectroscopy and the New Analytical Paradigm, James 
B. Callis 

2 : 45 054 Infrared Spectrometry of Non-Traditional Samples . James A. de Hp^y ^^h 

3:15 055 The Utilization of Far Infrared Spectroscopy for the Determination 
of Conformational Stabilities and Barriers to Internal Rotation, j. R, 

3:45 056 Spectroscopy with FT-IR Microscopes. D. W. Schtering 

4:15 057 Spectroscopic Studies of Aqueous Al(III) Acetate Solution. K. R. 
WilliOfflg, W. S. Brey, J. L. Bradley, A. G. Fosmoe II, R. Jimenez, J. West, 
Lanier 

4:30 058 Reflectance FT-IR Microspectroscopy : The Kramers -Kronig Transform 
and Its Application. Schlertng 

4:45 059 Microscope Optimization for FT-IR Microspectroscopy. 

Schiering. E. F. Young 

Human Impact on the Environment - Future Threat or Opportunity? 
Chad A. Tolman, Presiding AECAL (Chemistry), 17 

2:00 060 Environmental Issues in the Chemistry Curriculum. Vi ctor J. Maver 

2:45 061 How Conflicting Analyses of Global Change Shape Public Perceptions 
and Teaching Strategies. W ill Hon 

3:30 062 Environmental Issues on a Global Scale: A Teacher's Perspective, 
Da^ Jax 

4:15 Panel Discussion 

Improving the Public Image of Chenistry (Panel discussion with Plenary speakers.) 
Beth Pulliam, Presiding AECAL (Chemistry), 16 

2:00 063 Improving the Public Image of Chemistry. E. J. Pulliam . Moderator, 
h^rk Wrleh^pn, Walter McCrone. Bassam Shakhashlrl . Ma rlorle Gardner 

New Directions in Antl^-Alds Drugs 

Curt Sears, Presiding Mason (CE), 142 

2.00 064 Discovery and Development of Therapies to Treat Aids and Its Sequela* 
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Margaret I, Johnston, liava Sarver, Mohaaed Nasr, Charles Lltterst 

2:45 065 Anti-HIV Activity of 3' -Azido-3' -Deoxythytnidine and Related 
Compounds. J. L. Rideout 

3:30 066 HIV Protease as a Therapeutic Target. Ga rland R. Marshall 

4:15 067 The Design of New Therapeutic Agents Against the Humfijx 
Immunodeficiency Virus. Dabnev W. Dixon 

Woodrov Vilson Environmental Team (1/2 session) 

Penney Sconzo, Presiding Boggs (Chemistry), B6A 

2:00 068 Extvironnental Chemistry-Dreyfus/tfoodrow Wilson Foundation. Linda 
H. gtro^t^, DeWavne L. Lteneman. Richard Willis . Denlse L. Creech 

Plastics in che Environment: An Industrial Perspective (1/2 session) 
Penney Sccnzo, Presiding Boggs (Chemistry), B6A 

3:30 069 Plastics in the Environment: An Industrial Perspective. Jim Brown 

HyperCard and Hypertext Applications 

Dave Brooks, Presiding Boggs (Chemistry), B6 

2:00 070 HyperCard Chemistry Stacks. D. W. Brooks 

2:35 071 Using HyperCard to Control Animated Graphics. John I. Gelder 

3:35 072 HyperMedia in Undergraduate Organic Laboratory Instruction. Paul 
F. Schatz 

4:30 073 Event-Driven, Object-Oriented Programming in HyperTalk. D. W. Brooks 
Innovations in Teaching Physical Chemistry 

Ann B. Manner, Presiding Mason (CE), 142/. 

2:00 074 Blackboard Chemistry Using the VIF. Oktav Slnanog lu 

3:00 075 An Intermediate Course in Molecular Spectroscopy and Quantum 
Chemistry. C. Weldon Hathevs 

4:00 076 Application Problems in Physical Chemistry. David M. Whtsnant 

Low-Cost Equipment and Materials 

Ram Lamba, Presiding Howey (Physics), LI 

2 : 00 077 Comparative Performance of Locally Produced vs . Commercial Equipment. 
Ram6n A. De La Cu^tara. Ram S. Lamba 

2:35 078 Low Cost Devices for Overhead Projector Demonstrations. Sally 
Solomon 



3:10 079 High Educational Yields from Using Low Cost Equipment. Alice J. 
Cunningham 

3 : 45 080 Simple Demonstrations and Experiments Utilizing Household Materials . 
TOOV F. P. lock 

4:10 081 Ts-ching Environmental Chemistry Through Experiments. Krishna V. 
i -cruittng and Rataining Cheniatry Ha j era 

:.' U Robinson. Presiding Web^r (SST) , LI 

2:00 082 Students' Science Autobiographies: Telling Tales of Science 
Tumoffs. Patricia A, ffpr^, Nancy W. Brickhouse 

2:25 083 The Promise of Middle Science. Patricia L. Sf.rrv .yl 

2:50 084 Re-entry and Reverse Transfer Students: Shifting the Equilibrium. 
T. Y. SussMT^.;i 

3:35 085 Chemistry Majors from First Year Students. Stephen J. Ha- 7kA>. 
3:55 085 Where Have All the Majors Gone? J. J. LagowsM 

4:15 087 Building Bonds: Developing a Community of Chemists. Wtlltem S. 
Harwood 

ChemCom: Cheniscry in the Coonmnity 

Martha K. Turckes. Presiding Howey (Physics), L3 

2:00 088 Chemistry in the Community: What's It All About? Martha K. Turrk,.^ 

3:05 089 Taking ChemCom to the Field. Har^e Chr^■.^onh clair Clawson. John 
Wilcox, Nancy W. Brickhouse 

3:35 090 ChemCom as a College Course for Non-Science Majors. Curtis C.Wtlkins 
Poster Senaion: Technology, Computer*, Vldeoi and Morel 

Soaps and Detergents in Hard Water, a Laboratory for Non- Science Majors. 
Pamela M. Fter-Hansy^ 

Use of a Spreadsheet for the Statistical Analysis of Data in the Physical 
Chemistry Uboratory. John C. Han^pp, Pamela M. Fier-Hansen 

Molecular Quantum Mechanics and Computer Graphics in the Physical 
Chemistry Laboratory. George C. Shields 

Determination of the Effectiveness of a Program Designed to Encourage 
Elementary Teachers to Teach Science in a Hands -On Mode. Robert L. 
Hartshorn. Phillip H. Davis 
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095 A HyperCard Similation of Liquid Scintillation Counting for the 
Undergraduate Biochemistry Laboratory. Nancv L. Devino . George C. 
Llsensky 

096 Silver Ion Equilibria Demonstration with Nemst Equation and Nine 
Equilibrium Constants. Robert Hunt Anderson 

097 Use of Lotus 123 in Physical Chemistry Laboratory. P. Nambl , Joseph 
Bean, Will Hann 

098 Interactive Videodisc Computer Aided Instruction for the Microscale 
Organic Chemistry Laboratory. Charles E. Sundin 

099 An Interactive HyperCard Organic Mechanism Tutorial. R. W, Kleinman 
ICQ Hicroboiling Points Using the Mel-Temp^ Melting Point Apparatus. Blom 

101 Chemical Inventory Control. Wvman K. Grindstaff . Christine J. Edwards 

102 Awara-Winning Chemistry Software. Robert _B^ Kozma. Jerome Johnston 

477 Introduction of Computer Technology into the Chemistry 
Classroom/Laboratory. Carol 0. Z immerman . Harrv A. Smith 

479 Microcomputer Instruction in Proton NMR Spectra Interpretation. Kersev 
A. Black 
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Tuesday Morning, August 7 
FlenAry Session 

Edward Mellon, Presidinc . , 

Omni, Convention Center Ballroom Level 
8:00 103 Microscopy: Why Not Ultramicro. . . . Walter McCronP, 

/^""^'^f v'^^'"™^ ^"•^^^^ with Today's Tachnology - Descriptive 
SSipSon.) enrollment; see WorkSop No. 27^ fir 

Jack Kotz. Presiding Weber (SST) , Uppar 

9:30 104 Introduction to the nPSE Follow-Up Symposium. John W. Moor. 

9:40 105 Advanced Technology Lecture Hall. Installation and Startup . Keimeth 
l^-^^ Qmhi. W . p orrer. Robert Ferrante. Charles Bowarf fi^^ 

10:30 Concurrent Sessions. 
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I^ractivej^deodisc Computers and the Exploring Chemistry Lessons. 

^2dle~girs%': SSr°" K.r.n E. m ch.r.dr. Peter J. 

Lecture Experiments Using Interactive Videodisc. John I. GeldAr 

Extending the laboratory Via Interactive Video. Gerv Es5;enm«.>,or a™ 
5323211. Teresa Ant ^P^c»,^ fry <?■ ^ W^n^r . 

11:50 Wrap Up Session 

17^.X^:1" ^--^-"'"^"^ college cuxrlcul. end High School 

Irish Baisden, Joanna Fowler, Presiding Howey (Physics), L3 

9:30 Introductory Remarks 

9:40 110 Radiation and Society. Rosalvn $ , Yfl '.?" 

Swanson""'^"''''^"" ^"^'^^^ Medicine Imaging and Research. Dennis P. 
11:00 Break 

^"^ Positron Emission Tomography (PET). Michael J. 

11:40 113 The Use of Radioisotopes to Determine Growth Rates of Marine 
Organisms: A Case Study of the Chambered Nautilus. J. K. Cochran . N. H. 
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Landman 

12:10 114 On ths Use of Radioactive Dvugs to Understand Brain Chemistry. 
J, Hltzemann 

Cheaical Microscopy 

Walter McCrone, Presiding Howey (Physics), L2 

9:30 Introductory Remarks 

9:32 115 Polarized Light Microscopy - Techniques I. Gary J. I^ughH^ 

10:00 116 Polarized Light Microscopy - Techniques II. Stephen Shirit;^g 

10:30 117 Applications of the Polarized Ught Microscope in the Forensic 
Laboratory - Hair, Fibers and the Atlanta Murders. Larr^r Peterson 

11:00 Break 

11:30 118 Applications of Chemical Microscopy in the Crime Laboratory - Soils, 
Minerals and Murders. John Ktlboum 

12:00 119 Applications of Chemical Microscopy in the lorensic Laboratory - 
Drugs . Joe Koles 

New Directions in Teaching Inorganic Chemistry 

J- G. Verkade, Presiding Weber (SST) , L? 

9:30 Introductory Remarks 

9:35 120 The Place of Inorganic Chemistry in the Nev Degree Options of the 
Committee on Professional Training (ACS) . Herbert D. Kacsz 

10:05 121 What Topics Should Be Covered in the Intermediate Inorganic Course? 
John G, Verkade 

10: AO 122 Catalyzing Solid-State Chemistry Instruction. Arthur B. Ellis 
11:10 Break 



11:30 123 Inorganic Chemistry for Biochemists: An Idea Whose Time Has Come? 
B. A. Averill. WITHDRAWN 

12:00 124^^I n clu ding Inorganic Diversity in the ACS Inorganic Exau(s). John 
General Chemistry Laboratory Coordinators 

Barbara Sawray, Presiding Weber (SST), LI 

9:30 Introductory Remarks 

9:40 125 The Multi- Faceted Role of a Freshman Laboratory Coordinator. Fred 

11 



E. Wood 

10:10 126 A Cog on a Wheel in Che General Chemistry Machine. Patrici. a m.., 

Proer^ lll^ °^t>,'^" Lost Chord: Coordinates the General Chemistry 
program at SHU. Thomas J. Greenh^ we iieaistry 

11:10 128 General Chemistry Coordinators: Who the Heck are We? B. A. f^.wr.v 
11:40 129 Improving a Freshman Ub Program: Goals and Realities . S. T. M«t-o„. 

il^' ""'""'"^ coordinator at Vassar College. Christ... ..w,, 
Perspectives in IP Chemistry 

Hessy Taft. Presiding ^. 
9:30 Introductory Remarks 

9:40 131 Why Advanced Placement Chemistry? Ronald D. ^r-r.h.-f 
10:05 132 Highlights of an AP Chemistry Course. A. Joe CTarW 
10:30 133 AP Chemistry Laboratory. Frank Cnrrin^ ^^ 

10:55 134 The AP Chemistry Exam - How is it Evaluated? Arden P, 7..p 
11:20 135 Present Concerns. Gregory R rh '^yrll) 

12:10 Open Discussion. Dave Rrook^ i, discussant. 
Applications of State-of-the-Art-Hardware 

Al Lata, Presiding n r^-u . . 

^ Hoggs (Chemistry), B6 

9:30 137 New Tools for Interactive Video. Stanlev Sm^^t ^ 
10:00 138 CD-ROM as a Storage Medium. Alton J. R.^v.^ 

Jones^"^^"''^"^ Instruction with Digitized Video Imagery. Lorett;. T. 

11:00 140 Application of Commercial Hardware -Software Packages to Data 
Acquisition and Control in the Teaching Uboratory. Thomaf H. R^d^v ^ 

11:30 141 Chemistry and the NeXT Computer. Alfred J. T^t:. 

12:00 14. Do They Hear What I Hear: The Kazoo of Chemistry. Alfred J. L^t. 
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Salter's Chemistry and Salter's Science (1/2 session) 

Mary Beth Key. Presiding Boggs (chemistry). B6A 

9:30 480 Context: Science Teaching in England. David Waddington, Alan 
tiai2^. Chrlsfe4«. Rnrgfor^, Marv Bath K^y 

World of Chemistry (College) (See related afternoon Workshop No. 19.) 
Nava Ben-Zvi, Presiding Boggs (Chemistry). B6A 

11:30 143 The World of Chemistry: The Impact On Student's Cognitive and 
Affective Domains. Nava Ben-gyf ^ 

Alternate Approaches to the Chemistry Lecture 

Derek A. Davenport, Presiding AECAL (Chemistry). 17 

9:30 144 What is Wrong with the General Chemistry Course? R. J. (;m#.finf«> 

9:55 145 Philosophy of Chemistry in the U.K. Science Curriculum. F. Michael 
Akeroy^ 

10:25 146 Design of a Course in Critical Thinking. John E. Bauman 

10:45 147 Are We Training Students to Make Observations? John Tanaka . Marie 
Sedoccj. 

11:05 148 The Use of "Marathon" Problems as Effective Vehicles for the 
Presentation of Freshman Chemistry Lectures. Janes H. Bumess 

11:30 149 Writing in General Chemistry. Helante M. Conp ^y 

11:50 150 The Use of "Writing To Learn" in a Large Organic Lecture Course. 
Kenneth 0. Po^lmfinn 

Hlcroscale General Chemistry Labs 

Mik( Hampton, Jerry Mills, Presiding aECAL (Chemistry). 16 

9:30 151 Microscale General Chemistry Experiments. Michael D. Hampton . Jerry 
L. Mills 

10:00 152 Hicrochemistry Lab Techniques fot High School Chemistry. John J. 

UsasiL 

10:30 153 Innovative Microscale Lab Techniques and Demonstrations. Bob Becker 

11:00 154 Microscale General Chemistry Experiments for Macroscale Classrooms: 
A Simple "Activity Series" Experiment. Marcta Batlev 

11:30 155 Microscale Laboratory Investigation. Jerrv A. Bell . Linda R. Wolf 

12:00 156 Reemphasizing the Inorganic Component of General Chemistry Through 
the Use of Microscale Laboratory Techniques. Zvi Szafran , Ronald M. Pike, 
Mono M. Singh 

13 



12:30 157 Mlcroscale Determination of Magnetic Susceptibility John WooleorW 

Zvi Szafran, Ronald Pike, Mono M. Singh '^^P^^^^^i'^- JPHH ^091^9^;) ^, 

Poster Session: Mlcroscale Organic Labs 

i-^.ju Student Center, 320 + 321 
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SnfcVb^'t'''; Analysis of Uad(II) Iodide from 

Lead(II) Carbonate. An Advanced General or Sophomore Inorganic Chemistrv 
Laboratory. M^ng H, Slllgll. Zvi Szafran. Ronald M. Pike ^^^^^try 

Preparation of Butenes by E. and E, Elimination. Blom 0^..a^ 
Mlcroscale Reactions of Vanillin. Rosemary Vn»]^y 

A^C^ion of Mlcroscale and Macroscale Organic Laboratory. £1^ 
Recovery^of Silver from Silver Waste. A. H. ..ckerman. J. A. Murphy. J. 
New Mlcroscale Experiments. Gottfrlpd ^ ^ rf ^frof 

A^o.cale Sublimator and Other Mlcroscale Developments. ^nto 

Use^f Mlcroscale Mixtures as Qualitative Organic Unknowns. James A. 

A New Approach to Mlcroscale Organic Chemistry. R^_SL_Holman R K 
Hessley. R. Beauvais. S. Bosch. L. Hayes. M. L^ons. K. Smith ' 

167 A Convenient. High Yield Method of Esterif ication. P. Di Raddo 

NMR in a Mlcroscale Environment. Clifford K TT^oT^^,>>^h1-T^ Paul E. Vomd.n, 
;:icroscale Laboratory on a Shoestring Budget. John A. T..ndp r.h. 
A Versatile New Mlcroscale Glassware Component. Ronald Stark.v 

Mlcroscale Organic Laboratory Experiments. Gerald W. 

Rec^Une'Ei^!r^/'r ^n'^^'f Polyethylene Tereph.halate : A Polymer 
Recycling Experiment. Dale Tet>tPyc, paige Johnson 

A^Microscale Benzene -Toluene Competition Experiment. R. A. Rerrv . c. E. 
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Tuesday Afternoon^ Apgast 7 

FIPSE FOLLOff-UP SYMPOSniH: TeAching with Today's Technology - Descriptive 

Chemistry (Ticket required; limited enrollment; see workshop No. 27 for 

description.) Webgr (SST), Upper 
Jack Kotz, Presiding 

2:00 104 Introduction to the FIPSE Follow-Up Symposium. John V. Moore 

2:10 105 Advanced Technology Lecture Hall. Installation and Startup. Kenneth 
El B9v^r, Cvnthla V. Porter. Robert Ferrante, Charles Bower, Roger W. 
Strassburg 

3:00 Concurrent Sessions 

106 Interactive Videodisc Computers and the E: ploring Chemistry Lessons. 
John J. Fortman 

107 KC?Discoverer as a Classroom Catalyst. Karen E. Eichstadt: . Peter J. 
Tandler, Douglas C. Rader 



108 



Lecture Experiments Using Interactive Videodisc. John I. Gelder 



109 Extending the Laboratory Via Interactive Video. Gerv Essenmacher ^ Steven 
£fiSSfiOQ, Teresa Ander^^n 

4:20 Wrap Up Session 

The Chemistry of Nuclear Power 

Greg Choppin, Presiding Howey (Physics), L3 

2:00 Introductory Remarks 

2:10 175 Principles of Nuclear Fission. G, Friedlander 

2:40 176 The Chemistry of Plutonium. Gregory R. Chopoln 

3:10 177 Present and Future Nuclear Reactors. W. F. Miller. Jr. 

3:40 Break 

4:00 178 Natural Nuclear Reactors- -The Oklo Phenomenon. George A. Cowan 
4:30 179 Options for Nuclear Waste Disposal. Patricia A. Baisden 
Chemical Microscopy 

Walter McCrone, Presiding Howey (Physics), L2 

2:00 180 Applications of the Polarized Light Microscope in the Pharmaceutical 
Industry. Scott Aldrlch 
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mLmWo^m"^"" t°/ „'^!, ^iSht Microscope to Asbestos 

Identification. John Hendcr g^n 

3 :00 182 Application of Polarized Light Microscopy to Product Identification 
Tnom Hopei[> 

3:30 Break 

M^fffiS^^^"''""" °^ Polarized Light Microscopy to Archaeology. HsoM 

4; 30 184 Application of Polarized Light Microscopy to Art Authentication, 
waiter c. Me Crone 

New Directions in Teaching Inorganic Chemistry 

Gary Wulfsberg, Presiding Weber (SST) , L2 

2:00 185 Using Artificial Intelligence to Predict Inorganic Reactivity. 

JSLin^^'i'^pf "^'^^ Friendly - A Non-Mathematical. Non-Group 

Theoretical Pictorial Approach. John G. Verkade 

2:40 187 Using Biographies in Inorganic Chemistry. D.C. FlnsfcPT 

3:00 188 An Interconnected Network of Ideas for Understanding the Periodic 
Table. Glen E. Ro^Rgrg 

3 : 20 Break 

3:40 189 Microscale Inorganic Laboratory at the Sophomore Level. Zvi Szafran . 
Ronalt' M. Pike, Mono M. Singh 

4 : 00 190 The Role of the Laboratory Component in Advanced Inorganic Chemistry 
Gregory J . Grant ° ^' 

4:20 191 Advanced Inorganic Chemistry at California State University 
Sacramento . Londa Borer ^ ' 

4:40 192 Discuss ion- Demonstration Laboratory Experiments in a Lecture-Only 
Descriptive Inorganic Class. Gary P. Wulfsber^ 

Computer Graphics 

Urry M. Julien, Presiding Boggs (CHeaistry) , B6A 

2:00 193 Graphic Computer Animations on the Apple HGS for Lectures. Larrv 

220 194 Graphics in a Full Course Computer Curriculum in General Chemistry. 
James b. Spain ^ 

3:00 195 Animated Simulations and Demonstrations for Chemistry Lecture 

16 



ClMMS. PhlltD I. Pavltk 

3:40 196 Conputer Graphics Display of Molecular Orbitals. R. H. Ratt 

4:20 197 Interactive Conputer Graphics: Visualization Methods for Modelling 
Complex Molecular Systems. W. Jeffrey Hova 

Envlroaental Panel Discussion 

C. S. Klang. Presiding AECAL (Chemistry), 17 

2:00 198 Environmental Panel, S, Klflllg. D- M. Cunnold , F> M. Saundem 

Genf j^al Chemistry Textbook Authors and Editors Meet Their Public (2h hour 

symposium: subsidized reception follows In poster area.) 

Conrad Stanitskl, Presiding Student Center Theater 

2: DC 199 Symposium: General Chemistry Textbook Auf-hors and Editors Meet 
Their Public. Conrad Stanltskt 

The Mlcroscale Organic Chemistry Laboratory 

Charles Sundln, Presiding AECAL (Chemistry), 16 

2:00 200 The Mlcroscale Organic Chemistry Laboratory, An Introduction. 
Charles E. Simc^tn 

2:01 201 Continuing Developments in Mlcroscale Organic Laboratory. Donald 



2:35 202 Conversion of a Laboratory Program to Mlcroscale. John H, Penn 

3:00 203 Introducing Mlcroscale Experimentation at a Large University. New 
Experiments and Apparatus. Kenneth L. Williamson 

3:25 204 New Directions in Laboratory Design for Micro -Scale Laboratories. 
Grave J. Shaw, George H. Wahl, Jr. 

3:50 205 A Mlcroscale Laboratory for Freshmen Based on the Solving of 
Individual Problems. Sevhan N^ E gg 

4:15 206 Standard and Mlcroscale Organic Chemistry Experiments. Oscar R. 
Rodlg, Charles E. Bell. Jr. . Allen K. Clark 

4:40 207 A Comparison Between Mlcroscale Techniques. Maria A, Aponta 
CultTiral Diversity in Chemistry 

Catherine Mlddlecamp, Presiding Mason (CE), 142 

2:00 108 Cultural Diversity in the Chemistry Curriculum. Catherine Middlecamp 

2:35 209 Teaching Chemistry to Asian-American Students. Agnes Lee . Catherine 
Middlecamp 




Randall G. Engel 
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3:10 210 Finding Some Powerful Ways to Reach Minority and Female Students. 
Ellzabegh Y^nn 

3:35 211 Young Women and Chemistry as a Career Choice. Why Not? Rita 
K.Hesslftv 

3:55 212 Some Suggestions for Teaching Chemistry to Visually Impaired 
Students. Harry E. Psnca, Lorie Beers, Michael Washburn 

4:20 213 Increasing Learning in the Laboratory for All Students. . .Especially 
Those "At Risk-. Ronald J. Sr.hw .r^ ^ ''^^^^^ 

4:45 214 Advising Chemistry Students About Medical School. D. M. SuTl^v^n 
General Contributed Papers 

Jay Bardole, Presiding Boggs (Chemistry), B6 

2:00 215 What Happens to Student Performance When Their Control Over CAI 
Programs is Maximized? Michael P. nnhprry, George M. Bodner 

2:20 216 What Happens to .Performance When Students Do Not Spend Enough Time 
Per Problem in CAI Programs? Michael P. nnh^yVY, George M. Bodnfr 

2:40 217 The Land of OZone. Patrick K. Mnnncrbpn 
3:00 218 General Chemistry "Help" Sessions. Tim Goodman 
3:15 219 The Role of Potential Energy in Chemistry. R. Thomas Hv5>r.^ 
3:40 220 A Primer on Hazardous Materials, Chemicals, and Waste . S. M. Wr^yht: 
Hunter "^""8^ the Liebig Laboratory/Museum. Norman W. 

4:15 222 The Ozone Hole: Motivation for Chemical Education. Herb Bassow 
4:45 ?23 Beyond the Fringe: DA, STS and SETI. Clifford N. M«r,rhpw^ 
Poster Session: Mlcroscale General Chemistry 

2:00 - 5:00 Student Center, 320 +321 

224 The Instructional Versatilities of Mlcroscale Laboratory. Nine Huai Zhou 

225 A Small-scale Approach to General Chemistry Laboratory Instruction. 
Rosemary Fowlar 

226 Simple Cells for Potentiometry. Howard P. Wllllanip 

227 Critical Thinking and the Introductory Uboratory. Brian P. Coni>ola 
Facilitation of High School Mlcroscale Laboratories Vl3_ a Laboratory 

18 



228 



ERIC 



Equipment Assistance Program (LEAP). Frank J. >Dinan . Joseph F. Bieron 

229 Significant Figures in Multiplication and Division. Clvde R. Me^^ 

230 Teaching Inorganic Nomenclature: A Systematic Approach. Gerhard Ltrc^ 

231 Teaching How to Balance Redox Equations - A 10-Step Recipe. Gerhard Llnd 

232 A Low Cost, Safe, and Portable Apparatxis for Lecture Hall Conductivity 
Demonstration. G^rv D, Mercer 

Five-Hinute Poster Session 

Kathy Dombrick, Presiding Student Center, 320 + 321 

2:00 233 Enhancement of General Chemistry Laboratory Curriculum TbTough Use 
of Inexpensive Digital pH-mV-Temp Meter. Charles J. Btcr 

2:10 234 Ammonia Mini -Fountain. Dlanne N. Epp 

2:20 235 Writiug Across the Chemistry Curriculum: Organic Chomis try. Franci^ 
M. Klein 

2:30 236 Integrated Experiment for General Chemistry: Preparation and 
Analysis of a Cobalt Coordination Compound. Anne T. Sherreg 

2:40 237 IDIRICE: Moving Beyond the Aqueous Equilibria ICE Table. Edward 
A. Mottel 

2:50 238 Simple and Inexpensive Kinetics: A Student Laboratory Experiment. 
David i;, Erwin 

3:00 239 The Role of Video Equipment and Microscopy in Chemical Education. 
Tomas G. Berger, Stephen A. Skirtus 
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Wednesday Morning, Aognst 8 
Plenary S>istlon 

Truman Schwartz, Ptesiding Omni, Convention Center Ballroom Level 

Education in the 1990' s: Is„uea and Opportunities. £^3^8 

FIPSE Follow-up Syapoalua: Teaching vlth Today'. Technology - Upp>r Dlvialon 
S^scripSon.) '""'"'^ enrollment; see wo^Jshop'^o 28 

Paul Schatz, Presiding Weber (SST), Upper 

9:30 104 Introduction to ths FIPSE FoUow-Up Symposium. John W. Mnor^ 

9:40 241 Microcomputer as Electronic Blackboard: A Course in Organic 
Chemistry. Joseph Ca^pTi ^ivfl i-sowii, 

10:20 Concurrent Sessions 

242 Plane Group Sy-netries: A Program for Mac Computers. H. E. Kastrn^r 

Spreadsheets in Upper-Level Chemistry Courses,. David H. Wh^^nn^^ ^ 

Using KC7Discoverer in a Sophomore Inorganic Course. Jo hn C. Kotz 

Applicatiom: of Mathematical Software in Teaching Quantu™ Chemistry. 
William F. Colemai^ ^ 

246 The Use of Computers in the Organic Chemistry Curriculum. Sandra T. L;,mh 

12:00 Wrap Up Session 

Radloac~5.vlty in Science and Industry 

Glenn E. Gordon, Pre/jiding Howey (Physics), L3 

9:30 Introductory Remarda 

9:40 247 Neutron Activation Analysis; Solving the Mystery of Airborne Rare 
Earths . G. E. Oordon 

10:10 248 Neutron Activation Analysis and Volcanoes. W. H. Zoller 
10:40 Break 

11:00 249 Neutron Activation Analysis in Scientif Crime Investigation. 
Vincent P. Gutnn ^ 

11:30 250 The Role of Radiocarbon in Air Pollution Research. Ann E. Sheffiel^ i 
12:00 251 Archaeology and Nuclear Chemistry. H. James BlaclonnT^ 
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Reactivity Natverk 

Zaida Morales -Martinez, Presiding Student Center Theater 

9:30 252 The Chemistry of Chroniua. John C. Kotz . Alexander Ide, Anne 
whites ides 

10:05 253 Cheaical Reactivity of Nickel. Iaa£S_E._Eills, Martha Ronan. imosane 
Bennett, Cheri Kinney 

10:40 254 Reactions of Sulfur and Soiae of Its Conpounds. R. J Gillespia d 
A. Humphreys ' 

11:15 255 Chlorine and Bromine. W^Ji.,2srrx, ?lichael Edaondson, John Halbrooks 

11:50 256 Chemical Reactivity of Aluminum. Zaida C. Horales-Mart:<«..r . 
Elizabeth Bednar Moore, Evelyn DuCharme 

Five -Minute Demonstrations 

Mary Bailey, Presiding Howey (Physics), L2 

9:30 257 An Alkene Addition Reaction. Marv H. Bailey 

9:40 258 The Hydrogen Iodide and Chlorine Replacement Reaction. Ralph A. 
&2£QS. 

9:50 259 Production and Combustion of Acetylene. Marv H. Bailev 

10:00 260 A Tortuous Route for Black Powder Fuse. John J. For^ aian 

10:10 261 More Demonstrations with Red Cabbage Indicator. John J. Fortnan . 
Katherine M. Stubbs 

10:20 262 Two-Color Formaldehyde Double Clock Salutes. John J. Fortnnan 
Jeffrey A. Schreier 

10:30 263 A Miniature Hot Air Balloon for Illustrating Charles' Law. Wtlliam 

10:40 264 Identifying Plastics by Density. Ports K. Knih . Kenneth E. Kolb 

10:50 265 Comparing Water Content of Margarines. A. Donald Glover, Kenneth 
E. Kolb 

11:00 266 Diffraction Grating Spectra. Edward A. Hottel 

11:10 267 Five-Minute Demonstrations - A Colorful Display of the Scientific 
Method. George L. Gilbert 

11:20 268 Aldol Condensations: Color Formation and Rate. Ernest F. 
Silversmith 
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11:30 269 A Slaple Electrochemical Concentration Cell. John V. guTiri 
11:40 270 Weak Electrolytes: Metal Ion Complexes. Jerrv A. R,>n 
11:50 271 A Simple Demonstration of Air Pressure. Jerrold Rre«in>>^r, r 
12:00 272 A Quick Catalyst Demonstration. Patrick E. FMT^] ^ 

12:10 478 Using a Motor to Demonstrate Conductivity on the Overhead. Sallv 
Solomon j£4i**j. 

Polymers and Advanced Chemical Education 

TomVickers. Presiding Boggs (Chemistry), B6A 

9:30 273 Polymer Topics in Undergraduate Analytical Chemistry. T^J^JHckers 
R. Alamo. C. K. Mann. L. Mandelkern vic>cer<; . 

9:50 274 Polymer Application in Construction Engineering. D. Feldn.»p 
10:05 275 Theoretical Applied Chemistry. F. Htcha^l AVp^ny H 

10:30 275 Intramolecular Charge Effects - Back to Electrostatics. George T. 
H. Hanania. Steven 0. Russo — *' 

10:50 277 Organic Tutorial. Bruce N. Cairobell .Tr , 

UnL/;^^ Crystallography: A Four-Week. No Lecture, Hands-On Course for 
Undergraduates. H. E. Ka^mp^ 

275 Clusters. A Different Phase Of Matter: A Graduate Course. Muriel 
B. Bishop. M. A. Duncan ^ 

11:50 280 How to Make Teaching about Polymers Interesting and Fun. Robert 
Alan Shar.er. WITHDRAWN ^ &3SSI£. 

Organic Chemistry in the One-Person Department 

Leo Kling, Presiding ESM, 201 

9:30 281 Organic Chemistry at a Rural Community College. Leo Kling TTI 

10:00 282 The Lone Chemist: Challenges of the One-Person Chemistry Program 
at a Four Year College. Harv Franrp^ nn^,o 

10:30 283 The Text. Text Author, and Publisher as Resources. F. A. Carev 

11:00 284 Microscale Organic Laboratory in the One-Person Department. Randall 
G . Enge J, 

11:30 285 Safe Handling and Ugal Disposal of Laboratory Chemicals at Academic 
Institutions. Dennis D. Gr^^ ^pp; 

12:00 286 What Science Suppliers Can Offer Small Departments. Marian H. Snow 
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Laborftcory Asttstatnt Builds <;uccqs8 

Patricia Smith, Presiding ESM, 202 

9:30 287 The Three-Year ICE Laboratory Leadership Project: An Overview. 
Marl or ie H. Gardner 

9:50 288 The High School Chemistry Lab: Survival vs. Strictures, Darrell 
H. Beach 

10:10 289 Overview of the Laboratory Component: A Matrix Map. Otto Phansttel 

10:20 290 Assessing Student Laboratory Understanding Through "Pictures in the 
Mind" . Helen M. Stone 

10:50 291 Cultivating Writing and Comaunication Skills Through Laboratory- 
Based Activities and Assessment Tasks. Allen* Johnson 

11.10 292 Adapting Old-Hat Lab Activities to Cultivate Higher-Order Outcomes: 
A Workshop Presentation. Pat Phillips . Flovd Sturtevant . Gladvsmae C, 
C994 

11:50 293 "Chemical Sense" and Laboratory Safety. K en Hartman 

12:19 294 Anecdotal Episodes, Tarallel Laboratory Activities, and Related 
Approaches to Evaluating Student Understanding. G ladvsmae C. Good 

World of Chemistry (High School) (See related afternoon workshop No. 24.) 
Mary Beth Key, Presiding Weber (SST), Ll 

11:30 295 High School Version of the World of ( ^emistry. Marv Beth Kev > EsD 
Cramp ton, Edward Gtbb, Carole Coshoip, Cliff Schrader. Patricia Smith 

Teaching High School Chemistry 

Ed Koubel, Presiding AECAL (Chemistry), 17 

9:30 296 Laboratory Techniques and Research Skills: A One -Semester Course 
tc Teach Skills Basic to Science. M. G. Stbert 

9:55 297 High School Chemistry Instrumentation Course. Londa Borer . Hans 
Deuel 

10:20 298 Do We Have to Think Today? Kathrvn G. Windham 

11:10 299 The Best Laid Plans: Obstacles That Must be Overcome to Bring About 
Lasting Reform in Science Education. Amy Phelps, George Bodner 

11:35 300 The Teaching of Chemistry in Bolivian High Schools. Saul J . Escalera 

12:05 JOl Fun and Games in Chemisti.7 Class. Deborah G, Courtney 

High Technology in the Classroom and Laboratory Boggs (Chemistry), B6 

23 



Michael Abrahaa, Presidiiig 

9:30 302 The MacLecture Project: Teaching Chemistry with a Macintosh Linked 
to an Overhead Projector. Robert J. Rr.n,.,..^ ...... C. Hinckley 

10:05 303 Integrating the Laboratory and Lecture with Computers. Michael R 
AbrahaiB. Eric L. Enwall ^ nignflg i R. 

10:30 304 Computer Interfacing in a Chemistry J^oratory: No Painl Much 
Gain! Richard Wvma. Eric Higbie. Jaaes May ° ^ami Much 

11:00 305 In-House Production of Pre-Ub Video Programs. Howard J, n.y o^ 

'^JT%lliT.J^\''^'^'T'r. °^ Laboratory Instruction. 

fsar?Il El Elgnstftg.t, Andrew P. Lokie, Jr. 

308 See Abstract 098 
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Wednesday Afternoon, Angnst 8 

FIPSE Follow-up STopotium: Teaching With Today »• Technology - Upper Division 
Chemistry (Ticket required; limited enrollment; see workshop No. 28 for 
description. ) 

Paul Schatz, Presiding Weber (SSI), Upper 

2:00 104 Introdution to the FIPSE Follow-up Symposium. John W. Moori> 

2:10 241 Microcomputer as Electronic Blackboard: A Course in Organic 
Chemistry. Joseph Casanova 

2:50 Concurrent Sessions 

242 Plane Group Symmetries: A Program for Mac Computers. M. E. Kaatnyi - 

243 Spreadsheets in Upper-Level Chemistry Courses. David M. Whisnant: 

244 Using KC?Discoverer in a Sophomore Inorganic Course. John C. Kotz 

245 Applications of Mathematical Software in Teaching Quantum Chemistry. 
William F-qo^^ipffn 

246 The Use of Computers in the Organic Chemistry Curriculum. Sn^ ^j^^ j, 
4:30 Wrap Up Session 

Nuclear and Radiochemistry at the Forefront of Science 

Vic Viola, Presiding Howey (Physics), L3 

2:00 309 The Role of Chemists in the Development of Nuclear Science. V. E. 

2:10 310 The Synthetic Elements. Darleane C. HnffmAn 
2:50 311 Nuclear Chemistry and Cosmology. Richard L. Hahn 
3:30 Break 

3:40 312 How Can We Understand Hot Atomic Nuclei? John M. Ale-Bander 
4:20 313 Accelerators for Research and Applications. Jose R, Alonso 
Geochemistry 

Bill Cooper, Presiding Student Center, 343 

2:00 Introductory Remarks 

2:15 314 Trace Metal Biogeochemistry in the Ocean. W, M. Landing 

2:45 315 Biomarkers - The Interaction Between Organic Chemistry and Geology 
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in Petroleum Exploration. R. P. Philp 

3:15 316 Preservation of Organic Matter in Wetland Peats: Modem Analogues 
of Ancient Coal-Foming Environments. William H. Orem . Harrv k. T-g^ ffh 

3:45 317 Development of a Geochemistry Lab Manual. R. H. Langj ^y, e. B. 
Ledger 

4:15 318 The Use of Solid State "C NMR Spectroscopy in Developing 
Environmental and Geochemical Qsar Parameters. William T. Coooer 

ChemSoxirce (Coordinated reception follows.) 

Mary Beth Key, Kary Virginia Oma, Presiding Boggs (Chemistry), B6 
2:00 Introductory Remarks 

2:05 319 ChemSource: An Overview. Marv Vtrtrtnifl Onif Marv Beth Kev 

2:15 320 The SourceVicv Component of ChemSource. Dorothv Gahot^ 

2:35 321 SourceBook. A Strategy for Delivering Day-To-Day Support for 
Cheuistry Teaching. Marlorle flflrrinPf, Henrv Hft<kklnAn 

2:55 Break 

3 : 15 322 SourceBook Preview #1 : Support for a Conceptually-Oriented Chemistry 
Topic: Equilibrium. Michael Rav Abr«^ «^ 

3:35 323 SourceBook Preview #2: Support for a Descriptive Chemistry Topic: 
Halogens. Abe Rennr ■£ 

3:55 324 SourceBook Preview #3: Support for an Applied/Enrichment Chemistry 
Topic: Biochemistry and Enzymes. Lee Summer 1 in 

4:15 325 ChemSource: Discussion and Feedback Session. Marv Virginia Oma . 
Wary g?^h Kgy . PprPthV G^l??!, Marlorit. n^rrinpr. Henrv Hetkkinen 

Graduate Study In Chemical Education (1/2 session) 

Penney Sconzo, Presiding Mason (CE), 142A 

2:00 326 Graduate Studies in Chemical Education. Marv M. Atwatgr . Marctn V. 
SiSiifilt. Henrv Helkklnen. Dudley Herron 

CEPUP: Chemical Education in Schools, the Workplace and the Community 
Ron Laugen, Presiding Howey (Physics), L2 

2:00 327 CEPUP Program Overview. R. C. Laugen 

2:30 328 Why CEPUP? Chemical Education and Issues. H. D. Thler 
3:00 329 CEPUP: Chemical Education in Schools. S. Hill 
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3:30 330 Living with Chemicals: A Community Project. E, Anderson , B. Saiet 

4:00 331 Chemical Education: An Industry View. G. Affleck 

Neat, Vov, Super Chemistry! DIVCHEO and the High School Teacher 
Ron Perkins, Presiding AECAL (Chemistry), 16 

2:00 332 Getting Students to Profit from Chemistry. Clifford L. Sehrader 

2:40 333 The Easy Way to do Chemical Demonstrations. Doris K. Kolb 

3:10 Break 

3:20 334 Rube Goldberg Chemistry Contest. Ron Perkins . Mark Strauss 
3:50 335 Student Investigations: Developing a Demonstration. Jerrv A> Bell 
4:20 Announce Winner of Rube Goldberg Contest 
Models and Tools for Teaching 

Herb Bassow, Presiding Mason (CE), 142 

2:00 33b A Tool for Teaching Acid/Bace Titration Calculations. Carl B. Bishop 

2:25 337 Systematic Calculation of pH for Complex Systems. Garrv F. Wamock . 
Henry A. Bent 

2:50 338 Competing Equilibria in Acid - Base Systems. Lawrence L. Garber, 
George V. Nazaroff 

3:15 339 The Principal Equations of Reaction Stoichioraetry . Ning Huai Zhou, 
J. Rdmund White 

3:35 340 Interactive Model System for Teaching Molecular Chemistry. H. J. 
Teag ue 

4:00 341 Predicting Crystal Structure with Simple Geometry. Herb Bassow 
New Laboratory Experiments 

Gail Meyer, Greg Grant, Presiding Boggs (Chemistry), B6A ' 

2:00 342 Designing a User-Friendly Laboratory for First Semester General 
Chemistry. Gail M. Mever > Gregory J. Grant 

2:15 343 The Laboratory Component in Second Semester General Chemistry. Gail 
M. Meyer, Gregory J. Grant 

2:30 344 Preparation and Use of Liquid Oxygen. D. M. Sullivan 

2:45 345 Detexnnination of Solubility Product Constant for Calcium Fluoride: 
A Freshman Chemistry Experiment. Lawrence L. Garber > George V. Nazaroff 
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3:05 346 Development of and Expectations from a Mlcroscale Experiment for 
the Determination of the K. of a Weak Acid. Marcia L. omA^^> , h. A. 
Neidig 

3:25 Break 

3:35 347 Micro and(or) Semimicro Organic Laboratory? Bruce N. Campbell. Jy^ 

3:55 348 Synthesis of an Isolable Quinodimethane. Stuart- Roflpnfplri Sarah 
VanDyke. WITHDRAWN ^ — aiiasBiSAS, aaran 

4:10 349 Preparation of Rare-Earth and Yitrium Garnets: A Solid State 
Chemistry Experiment. R. H. T^n^>lpv n. Nordoff, T. Calcaterra. R 
Lancaster, R. Beaty 

4:30 350 Laser Experiments in Undergraduate Chemistry: A Practical Guide 
Jack K. StftAhl^r 

4:50 351 Colorimetric Estimation of Glucose Using Low- Cost Colorimeter an 
Under Graduate Experiment. P. K. <!ai PrflVa^h 

5:10 352 Enzymatic Estimation of Non-Reducing Sugars by Using Low-Cost 
Colorimeter. P. K. Sal Pr«kp«|, " " ^ ''"^^ 

Poster Session: Tests and Trends, Freshmen and Advanced Courses 

2:00 - 5:00 Student Center, 320 +321 
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Taking Tests and Learning Chemistry: Phase II. Mark B. FretUch 

Undergraduate Research as a Writing Inter .ive Course for the Generally 
Educated Chemistry Student. Richard L. Petersen, Mark B. Fretlleh 

355 Toledo Placement Test versus California Diagnostic Test. V. H. Crawford 

356 Trends and Predictions: Freshman Chemistry Grades at a Military College. 
Thomas H. Richardson ^ ^ 

357 Freshman Chemistry - How To Begin? Organic Chemistry as the First Course. 
R. G. Scamet^oni, J. W. Beatty, Jr. 

358 A laboratory Course for Analytical, Organic and Physical Chemistry: 
Integrated, Intergenerational and Interdisciplinary. David Maelnnes 

359 Spread Sheets in the Quantitative Analysis Laboratory. Albert Schlueter 

360 Computers in Undergraduate Physical Chemistry. Mundtvath Venugooalan 
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Thursday Momins^ August 9 



Plenmry Session 

Bech Full lam, Presiding 



Omni, Convention Center 
Ballroom Level 



8:00 361 Designing New Chemistry Coiurses, Curricultia Stnxctures, and Teaching 
Strategies, K-12 For the Decade of the 1990' s. Mar-^orie Gardnar 

PIPSE FOLLOff-ur SYMPOSIUM: Teaching with Today' i Technology - Introductory 
Chemistry (Ticket required; limited enrollment; see Workshop No, 29 for 
description.) 



9:30 104 Introduction to the FIPSE Follow-up Symposium, John W. Moorg 

9 : 40 362 Illustrating the Rutherford Alpha Particle Scattering Experiment with 
the Computer Program "Alpha Scatter", Frank W. Darrow 

10:00 Concurrent Sessions 

363 Using a Column Calculator in General Chemistry Laboratory, Sfp-vftn gf^ nagn, 
Gery Essenmacher 

364 Going Beyond the Game Paddle Port in Chemistry, Rober t Alan Shaner . 
WITHDRAWN 

365 A Simple Computer- Interfaced Equilibrium Experiment, Teresa Anderson , 
gt?ven <?^flmfin» Gen/ Essenmacher 

107 KCTDiscoverer as a Classroom Catalyst, Karen E. Slchstadt . Peter J. 
Tandler> Douglas C. Rader 

12:00 Wrap Up Session 

What's Hot in Science Education Research 

Ken Tobin, Presiding Weber (SST), LI 

9:30 366 Teaching Chemistry: Strategic Clues from the Structure of Knowledge. 
Richard A, Duschl 

10:00 367 Thxnking Chemistry, Talking Chemistry and Doing Chemistry: The 
"Chemistry" of Chemistry Teaching and Learning, Antonio Bettencourt 

10:30 368 Problem Solving in Chemistry and Education: Psychological and 
Sociological Aspects, Craig W. Bowen 

11:00 369 High School Chemistry: Reasons Underlying Teachers' Classroom 
Practices, James J. Gallagher. Thomas Yocum, Ruthann Schulke 

11:30 370 Alternative Assessment in Science Education, Anthony Lorsbach 



John Moore, Presiding 



Weber (SST), Upper 
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^^"^"''^"^ ""^^ ^^^"^ °^ ^^^^"''^ Uami^g and Teaching. ]^simSS^ 
Cbemistry in th« Toy Store (2 hovxs) 

David Katz. Presiding H^^^^ (Physics), L2 

9:30 372 Chemistry in the Toy Store. David A. Kat;^ 
Software for the One Computer Cla» groom 

Paul Cauchon. Presiding B^gg^ (Chemistry). B6A 

D?La"^a?fnf ^"^°'' ^""^ Analysis of Laboratory and Classroom Data. 

10:00 374 Interfaced Experiments in a General Chemistry Lab with One Macintosh 
SE. Annamaria Fulep-Poszmik, Sallv Solomon 

C^^.^sS r'' ^^^y^" °f Laboratory Data by Freshman Chemistry Students. 

10:45 376 IR/NMR Spectroscopy. Kathrvn Stnr>. 

III L"1mi'S Six-Solution Problem- Helen M. ...o.. 

11:15 378 Mole Demo II. A New and Much Improved Version of an Old Favorite. 
Lee K. MAfetq 

11:30 379 Illustrating the Rutherford Alpha Partic^^ Scattering Experiment with 
the Computer Program "Alpha Scattet". Frank W. n^rrnw 

y°Sw!sktnf'' ^^^^^""'^k^ ^"'l Other One-Computer Classroom Gems. JaaaE 

12:10 381 One Coi^uter Classroom - Chemistry. Environmental and Physics. 
Patricia C. Flfl^:h 

Cosmic Chemistry 

Uo Kling, Presiding Weber (SSI), L2 

9:30 331 Seeing the Stars: Then and Now. U. Lee Bam»pn .Tr , 

10:00 J83 Electromagnetic Techniques for Characterization of Planetar- 
Atmospheric Constituents. Paul G. steff^^ 

10:30 3844 Molecules in Interstellar Spacs. H. M. Graff 

11:00 385 Laboratory experiments and Cometary Science. R. L. Hudson 

l^LJ^°T°''^^°^^^'^ ^"'^ the Origin of Life: Miller -Urey Revisited. 
Clifford Matthew^ 
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12:00 387 Cheaittry and the "Finul Frontier". David J. Grouse > Paul B. Kolter 
Chemical Beaotircea in Museuos 

David Ucko, Preaiding Howey (Physics), L4 

9:30 388 Chemistry in Science Museums. D avid A, Ucko 

10:00 389 Hands^On Chemistry at a Science Huaeua. Dennis Drobeck 

10:30 390 Taking the Mystery Out of Chemistry. Chuck 0^ Connor 

11:00 391 American Chemical Society Pursuits in Chemistry for Museums. R. E. 
Leber 

11:30 392 Enhancing Public Understanding of Science with Ping-Pong Rockf\t, 
Crystal Spider, and Other Hands-On Chemistry Exhibits. Suzanne 
Ullensvang, Ilan Chabav 

Artificial Intelligence, Expert Systems and lutelligent Tutors. I. Behind the 
Scenes 

Catherine Middlecamp, Presiding Boggs (Chemistry), B6 

9:30 393 Artificial Intelligence - What It Is and Isn't. Arthur A. Eggert 
10:00 394 How Do You "Model" a Student? Elizabeth Kean 

10:30 395 KC Expert and KC Tutor: A Natural Language Interface to a Chemical 
Database Plt^s an Intelligent Tutor. W. F, Coleman . G. Scott Owen 

11:00 396 What's in a Name? Two Experts for Chemical Literacy. Arthur A. 
E gbert > Catherine Middlecamp 

11:30 397 Development of an Expert System. James P. Birk 

12:00 398 Build Your Own Expert System? Frank A. Settle. Jr. 

High School/Middle School Teacher Education 

Angela 0. Bedenbaugh, Presiding AECAL (Chemistry), 17 

9:30 399 Project Interaction: An Effective Model for the Continuing Education 
of High School Chemistry Teachers. Daniel J. Antion , Sondra F. Wleland 

10:30 400 College Faculty C^n Influence High School Chemical Eduction The 
Mississippi Experience* John H. Bedenbaugh , Angela 0. Bedenbaugh 

10:55 401 Helping High School Students by Updating Their Teachers. AL an J. 
Prtbula . Nordulf W. G. Debye, Frank R. Milio 

11:20 402 Bridging the Gap Between Secondary Schools and College: The Millsaps 
College-HHMI Co- Sponsored Summer Research Institute. Johnnie -Marie 
Whitfield , C. Eugene Cain 
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11:40 403 A Choiaiatry/Phyaics Course for the Preparation of Middle School 
Science Teacher*. Seott McRobbie, Nicholas Zevoa 

11:55 404 The Use of Coaputers in s^ Beginning Chenistry Laboratory. Nicholas 
Zevos, Bruce N. Canmhpn . Jr. icnoias 

The Traveling Chemlatry Denonatratlon Preaentatlon 

Too Greenbowe, Katie Stygall, Presiding AECAL (Chemistry), 16 

9:30 Introductory Remarks 
10:00 405 Traveling Chemistry Demonstrations - More Than Meets the Eye. fian 

10:30 406^ Adding Organic and Biochemistry to Introductory Courses. Jerrv a. 
11:00 Break 

11:30 407 Science in a Suitcase. V. R. Wile^; ^ 

12:00 408 Administration Detail, of the Traveling Chemistry Demonstration 
Presentation. Ih9PlPg -J. grf^enhowe. William L. nm... T,-, , james A. Golen 

Poster Session: General Posters 

9:30 - 12:30 Student Center, 320 + 321 

^rse ''^^ Equilibrium Revisited - To MINSQ or not to MINSQ. Clare T. 

410 Calculations for Percentage Composition of a Mixture Using an Apple II 
Computer. R. D. Ford 

411 Integrating Descriptive Chemistry into the High School Chemistry 
Curriculum. Hundtvath Venuyona^ff n ^ 

412 A Report on Chemistry Activities at the National Science Olympiad 
Tournament May 18-19. 1990. g. L. Perlng. S. Zamzow. tf. Kru^; G. 
Wollaston, F. Keen a* » • 

413 The North Louisiana Science Improvement Project. William C. D^mn^. 
Carolyn Talton ^' 

414 Preparing Minority Students for Science Careers - A Success Story. Albert 
Schlueter tw-'^s^ 

415 Establishing Links Between High School and Pre-High School Science 
Teachers through Chemical Demonstrations Workshops. Richard L. Petersen 
Mark B. Fri.<H,y|i 

416 JHSci -Training for Middle School Science Teachers. David J. Crn.i..:^ 
Margaret Phelps, Linda McGugin, Jerry Ayers 
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417 Indtiicrial Uses of Chenistry: A Pre-College Teacher Workshop. Arlyne M. 
Sarquis. John P. Williams 

418 Improving the Understanding of Chemistry by Updating Bonding. Robert T. 
Sanderson, Henrv Heikklnen 
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Thnrsday Afternoon, Angast 9 

S.t^Sr'^m'^v ^••<^^i«« ''ith Today*. Lrimology - Introductory 

Wliono'' enrollment; s.. WorlSop No. Tf7r 

John Moore. Presiding ^^ber (SST), Upper 

2:00 104 Introduction to the FIPSE F.)llow-up Synpjsiua. John W M^^^-f 

2:10 362 Illu.tr«ting the Rutherford Alpha Particle Scattering Experiaent with 
the Computer Prograa -Alpha Scatter". Irfinj£jL_12flrECH with 

2:30 Concurrent Sessions 

G:i;Vs 'e^tiTher''^"^^^^ ^'"'"^ laboratory. SimiLii^n. 

A Sinr^ie Computer- Interfaced Equilibrium Experiment. Teresa Anderson 

KC?Discoverer as a Classroom Catalyst. Karen E. R^rh^ r^Ht- p.t«r T 
Tandler, Douglas C. Rader MCngrnnt , Peter J. 

4:30 Wrap Up Session 

Sta^rrr""* Chemlatry Demwistration Presentation (5ee Workshop No. 14 for 
Tom Greenbowe. Katie Stygall. Presiding . aF-CAL (<:hemistry) . 16 

2:00 419 Activities from WonderScience Magazine. AMl_£._££lte 
2:30 420 Safety and Legal Issues Associated with Presenting. Jl>o Kaufmhn 
3:00 Hands-On Workshops 

Li'emS °' '^•'"'"'^ ^» ^•-^^ Preparation and 

Ethel Schultz. Presiding Ho«ey (Physics), L2 

f \.r^J'^r J"^^y«i^«\Science Teaching: A Model for Excellence, fi^ 
A . P^r^y . D. D. Long, R. L. Bowden, T. G. Teates 

, ^^^^^^^ f« Enhancement of Science and 
Mathematic-r ching. Carlo Par^fly^ n^ 

Glover^"''^^"^ Elementcry Physical Science. Doris K. KolS a. Donald 
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3:30 424 Enhancing 9th Grade General Science Teachers Cheaiscry Background. 
L. <;ttmTTii>rlfT^. L. K. Kraxmlch 

*-00 vtrgiS^ra a^^' ^ Support Strategy for Chemistry Teaching. Marv 

4:30 430 NSF-Program in Teacher Preparation and Enhancenent. Ethel L, Schultz 
The History of Chemistry Sets 

George Gilbert. Presiding Howey (Physics), L3 

2:00 Introductory Remarks 

2:10 427 The History of the Chemistry Setc W. B, Je-nsen 
2:55 428 Experiments in Chemistry Sets. David ^ , Katz 

3:40 429 Chemistry Sets and the Popularization of Chemistry. David J . Rhees 

4:25 430 The Impact of Chemistry Sets - Anecdotes and Statistics. George L. 
Gilbert 

Videodisc Applications 

Alton J. Banks, Presiding AECAL (Chemistry), 17 

2:00 Introductory Remarks 

2:05 431 Interactive Video Techniques for the Teaching of Chemistry. Stanley 
SaiShi Loretta Jones 

2:50 432 FT-NMR Problems: An Innovative Videodisc -Based Instructional Tool. 
Arlene A. Russell. Orville L. Chapman 

3:35 433 The Birth o'^ a Videodisc. Hike Kiny 

4:20 434 The Periodic Table Videodisc and Beyond. Alton J. Banks 
Pre-High School Science Outreach 

Christie Borgford, Presiding Mason (CE), 142 

2:00 435 Students Teaching Students, a Variation of Cooperative Education. 
W. S. VI tori 

2:35 436 PACTS in Sacramento. L. Borer . L. Zarzana 

3:00 437 World of Wonder: The Chemistry of Metals. James P. Deavor 

3:15 438 The Other End of the Pipeline-.Promoting Children's Interest in 
Chemical Industry. Christie Borgford, A lan Marsden 

4:05 439 Operation Smart - A Program to Encourage Every Girl in Science, Math 
and Relevant Technology. C. L. MisKenzie . C. T. Sears, Jr. 
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4:30 440 Adopt a Class - Our Experiences and Impressions. J. L. Luneton 

Artificial Inte?ligenc4, Expert Systems and Intelligence Tutors. II. Play Ball I 

Catherine Middlecaap, Presiding Boggs (Chemistry), B6 

2:00 441 An Expert System for Sophomores in Organic Chemistry. jpyge C. 
Srggjwgll . John H. Werner, Stephen J. Townsend, Nim H. Tea 

2:30 442 Problem Solving in Chemistry via an Intelligent Tutoring System. 
Zavaha Scher?; ^ 

3:00 443 Predicting Inorganic Reactivity: Expert System. James P. Mrk 

3:3u 444 CHEHPROF: An Intelligent Tutor for General Chemistry. Catherine 
tiiMl&£Sm. Arthur A. Eggert. Elizabeth Kean 

4:00 445 A Little Expert Goes a Long. Long Way. John S. MarMn , Edward V. 
Blackburn 

4:30 446 KCTDiscoverer: A Chemical Microworld Based on Artificial 
Intelligence, Videodisc, and Computer Technology. John W. Monre - Daniel 
Cabrol 

Educational Application of Spreadsheets 

D. M. Whisnant, Presiding Boggs (Chemistry), B6A 

2:00 447 Spr<iadsheet Analysis of Student Lab Data. Paul A. Cauchon 
2:20 448 Spreadsheets and Data Base Management Applications Patricia C. 

2:40 449 Using Database Managers: As Easy as A-B-C. Larrv M. WlAr 

3:00 450 Spreadsheet Calculations in General Chemistry. G, L. Breneman . 0. 
J. Parker 

3:20 451 Vaulting the Arithmetic Barrier is as Easy as 123. Henrv Preiser 

3:40 452 Using Equation Solvers, Spreadsheets, and Other Software with 
Freshmen Learning Chemistry in a New Integrated Engineering Curriculum. 
Allan L. Smith 

4:00 453 Using Equ.ation Solving Software to Solve Simultaneous Equations and 
Teach Mathematical hodelling in the Undergraduate Chemistry Curriculum. 
William F. CcTemaTi 

4:20 454 Using Spreadsheets to Solve Schrodinger' s Equation. Frank Rtoux 

4:40 455 Using Spreadsheets to Teach Biochemistry. Sandra I. Lamb . Daniel 
E. Atkinson 
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Chenical Competitions (1/2 sd9slon) 

Penney Sconzo, Presiding Mason (CE), 142A 

2:00 456 Chemical Competitions. Margaret Christoph . Glenda Epperson 
Reform In Science Education 

Penny Gilmer, Presiding Boggs (Chemistry), 2-28 

2:00 457 Science for All: Forging the Future of Science. Audrey B. Champap ie 

2:30 458 Encouraging Women to Enter and Remain in the Sciences: Proactive, 
Unified Efforts. Linda S. Dtx 

3:00 459 Practice and Teaching of Science to Students of All Ages. Samuel 

3:30 460 Discussion of Ethics and Values in University Science Courses. 
Perniv J. Gilmer. Paul R. Elliott 

4:00 461 Partnership Programming and Creative Coalitions. Svlvia A. Uare 

4:30 462 Training Minority Teachers, Frederick Htimnhries 

Teacher Education Programs 

Jeff Pribyl, Presiding Student Center, 301 

2:00 463 Teachers Teaching Teachers: National Chemistry Week Activities, 
PfiPigl J, Antipn, M. Louise Flovd. Sondra F. Wieland 

2:50 464 Explorations in Chemistry: Teachers Teaching Teachers, Dianne 
3:15 465 Hands-On Science Activities. S. J. Baum 

3:40 466 Elementary Mathematics and Science Institute: A Successful Sumwer 
Program Involving the Cooperation of Several Academic Departments, 
Jeffrey R. Pribvl 

4:05 467 Chemistry Workshops for Elementary Teachars. Gerald R, Franzen 

4:20 476 The Five Hundred Hats: Directing the General Chemistry Program. 
Patricia L, Samuol 

Learning Styles and Misconceptions 

Trish Metz, Presiding A. French 101 

2:00 468 Learning Styles vs. Achievement in Chemistry: Grade 13. William 
H. McMahan 

2:20 469 Use of the Learning Cycle to Promote Cognitive Development. Mary 
Ann Davison , J, D. Herron 
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^'^^ SL ^ Problem-Solving Laboratory Program. P«trlM. a 

111 Categorization - A Uaming Theory-Based Problea Solving 

Approach. Diane M. Bunr^, Dorothy G>,h^] aoiving 

3:25 472 Chemistry Problem Solving The Explicit Method. Diane K. 
3:45 Break 

Alternative Conceptions 
I ^p^5i^"/^,^^-^--I°Pli-^ions for Science Instruction. A. F. C..Ln„. 

''''' j'lL^'S:^^^^^^^ R.b.r.g. Joel Russell. 

''''' CoLe'''ll!rS''°°""'''°"^ ^"^^^^ ^^"^^^^ ^-^"^ 



38 



44 



001 FUTURE CHEMISTRY: EXPANDING FRONTIERS VS. CONSTRAINED RESOURCES. Mark 
Wrighton , .MIT, Cambridge, MA. 02139- 



002 BRASTED LECTURE: CHEMICAL EDUCATION FOR THE INTERNATIONAL TRANSFER OF 

KNOWLEDGE AND TECHNOLOGY. Aleksandra Kornhouser , International Centre for 
Chemical Studies, University of Edvard Kardelj Ljubljana, Vegora 4, 61001 Ljubljana, 
Yugoslavia. 



HOW TO OBSERVE A CHEMICAL BOND. B. Crawford. Jr. ■ Department of Chemistry, 
University of Minnesota, Minneapolis, MN 55455. 

The laws of physics and the magnitudes of the universal constant, operating on 
the molecular scale, result in certain chemical reactivities and also in certain 
mechanical and structural properties; the procedures of epistemology applied to 
molecules result in the energies, bond angles, and bond force constants and hence bond 
frequencies. The consequence is that, of all the observations which can be made on a 
chemical system, the infrared spectrum yields information most perspicacious in chemical 
terms Other papers in this symposium will show the ease of use of modern IR, and the 
astonishingly general adaptability of the technique, and hence its enormous value in the 
characterization of substances. We shall discijss the value of IR as a direct way of 
showing what the concept of the chemical bond means, and its relation to a chemical 
understanding of molecular structure. 
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FOURIER TRANSFORM AND LASER TECHNIQUES: THE RENAISSANCE OF 
VIBRATIONAL SPECTROSCOPY. I.M. Mills . Department of Chemistry, 
University of Reading, Reading RG6 2AD, U.K. 



Fourier transform spectroscopy, laser spectroscopy, and the computer control pf 
instrumentation and data handling, have revolutionised and rejuvenated vibrational 
spectroscopy in the last 15 years. The improvements in the performance of modern 
instruments may span several orders of magnitude in steUaility and signal/noise levels, 
sensitivity, resolution, and speed of data acquisition and handling. The principles 
behind these changes will be described, with examples. 

The application of these developments ro the study of high overtone spectra of small 
atmospheric molecules in the near infrared will be described, as represented by current 
researph in the author's laboratory. Our experimental work ranges from very high 
resolution Fourier transform spectra of low-pressure gasses to dye-laser photoacoustic 
spectra, sometimes using high pressure hydrogen gas Rcunan shifter to move from the 
visible to the near infrared. 



005 RAMAN AND INFRARED (IR) SPECTROSCOPY - COMPLEMENTARY TOOLS IN SCIENCE AND 
TECHNOLOGY 

Bemhard Schradcr Insuiuie of Physical and Thcorcucal Chcmisiry, University of Essen, GFR 

Raman and IR speciroi>top> supply Lumplcmcniary imagLb uf ihc viDraiiunal spccirum of molcLulcb and molecular aggregates. In 
IR spectra, vibrauons of the polar groups and anusymmeiriL vibrauons are predominant, in Raman spectra, however, the 
vibrauonsof non-polar groups and symmeuic, selccuon rules describe which vibrauons may be seen in which spectrum. For 
scienufic problems, it is advisable to invesugate both spectra because of the collective benefits. There are also practical reasons, 
water IS a good solvent for Raman spectroscopy, fiber optics can be applied easily, and spectra can be run from sensitive or 
precious material m closed containers. IR spectroscopy has been the routine method, which could be applied to many kinds of 
samples, where Raman spectra (excited with radiation from the visible range of the spectrum) could not be run because of the 
problems of absorpuon or fluorescence. New Raman spcLU^omcicrs have been developed recently, which use exeiung radiation in 
the near infrared. By employing Michelson interferometers and the Fourier U'ansformation of the interferograms, Raman spectra 
of engineering or biological samples can be recorded without fluorescence interference. For many applications, miniature 
specironieters allow nondestructive real tim: monitonngof on line indusuial processes. Distant analyses are possible with fiber 
optics or by dedicated miniature spectrometers. Although the effect is small, and difficult to measure, chiral molecules and 
aggregates give information about smiLtural propcrues by the oputal activity of their vibrauons in Raman and IR specU'a. 
Structural problems may often be sulvud by ^.umbinauun of experimental spectra with simulated ones by model caLulaiion uf tht 
frequencies and intensities. 



006 FOURIER TRANSFORM RAMAN SPECTROSCOPY 

Robert Hannah . Perkin Elmer Corp., Bruee Chase, E.I. DuPont de Nemours 

Raman specu'oscopy has historically been a poor performing analytiLdl lool in an industrial .spccU'uscopy laboratory. While it 
might provide complementary informauon to infrared and m some cases provide for easier sampling, the majority of samples 
exhibit a b^kground fluorescence which totally swamps the Raman signal. Many approaches have been tried in an auempt to 
minimize this problem, but the only universal solution is to reduce the energy of the incoming photons to below the threshold for 
exciiauon of the elecuonic process which gives rise to the nuurc5cenLC. This has been the driving force behind the development 
of near infrared Raman spectroscopy. 

The basic expenmcnial requuements for thcFT-Raman cxpcnnieni will be reviewed and possibilities for further improvements 
will be pointed out The potenual for FT-Raman te^.hniques will be illustrated with examples taken from indusuial problem:^. 
Currently, the sensitivity of the FT -Raman experiment is nut limited by detector noise, but by spectral artifacts. The soui wC of 
these artifacts will be discussed. Finally, there arc new dttu^turs available which extend the range of the multi -channel detection 
further mto the infrared. Preliminary informauon on these detectors indicates that thcy ma, provide another alternative for the 
Raman spectroscopist. 
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GLOBAL WARMING - THE GREENHOUSE EFFECT, Chad A. Tolman . 
Central Research & Development Department, Du Pont Experimental 
Station, Wilmington, Delaware 19880-0328. 



Global warming caused by the greenhouse effect has been called the 
second greatest threat to humankind after nuclear war. What is the 
greenhouse effect, and how does it work? What could happen if computer 
models of human impact on the global atmosphere are correct? How am I 
contributing to the problem? How can I contribute to a solution? 

An 11 -minute video produced by the Union of Concerned Scientists, 
Greenhouse Crisis: The American Response, will be shown as background. 
Some of the uncertainties associated with predictions of future effects will 
be described, along with estimates of CO2 released to the atmosphere by 
various types of human activities. 



008 HAZARDOUS WASTES - WILL WE EVER SEE THE END OF THEM? Glenn Paulson, Ph.D. 
IIT Center, 10 West 35th Street, Chicago, IL 60616. 

Partly a result of more sensitive analytical tools, partly an unintended result 
of air and water pollution control, and partly a result of an "out of sight-out mind 
attitude, our nation's hazardous waste problem is immense. There are two major pieces 
of the probL: 1) the legacy from the past and 2) the current and future creation of 
new hazardous wastes. 

Regarding the legacy of abandoned sites, the pace of cleanup has been slow Thi 
has been dSe to several factors, including an inadequate commitment of research and de- 
velooment resources, an overly-cumbersome regulatory approach, and inconsistent legis- 
lative Signals; overarching this is the sheer scope of the problem. Improvements are 
possible, some in the technical realm and others in non-technical areas. 

Regarding current and future production, the most constructive path is the path 
of waste reduction, since the only alternative is to increase the legacy from the past 
faster than we can clean it up. 



CFCs AND OZONE: INDUSTRY LEADERSHIP IN ENVIRONMENTAL PROTECTION. J. M. Steed , 

009 

C 6c P Department, E. I. du Pont de Nemours & Company, Wilmington, DE 19898 

From the original suggestion in 1974 that CFCs might deplete stratospheric ozone 
through the international agreement embodied in the United Nations Environment 
Programmers Montreal Protocol in 1987 and beyond, the "ozone issue" has been a 
unique concern. The relationships that grew among industry, academia, governments, 
and environmental groups permitted and unprecedented global approach first to 
scientific research and later to responsible action. A short history of the issue 
will be presented from the viewpoint of an active participant, with emphasis on the 
role of industry in developing the science that led eventually to a planned phaseout 
of worldwide CFC production. In particular, ozone depletion will be discussed as a 
model for responsible handling of scientifically complex environmental concerns. 



010 EDUCATION FOR NEW TECHNOLOGY 

Presiding: A. J. Cunningham, Agnes scott college, Decatur, ga 30030 
Presentations : 

(1) "Scanning Tunneling Microscopy And Other New Approaches For Charac- 
terizing And Fabricating Integrated chemical Systems." Allen J. 
Mrd, Department of Chemistry, University of Texas -Austin. 

(2) "New Educational Insights Facilitated By Biomolecular Engineering 
Successes." C. Anthony Hunt. Department of Pharmaceutical Chemistry, 
University of California-San Francisco. 

Panel: Allen J. Bard. C. Anthonv Hunt. Bassam Shakashiri. Mark Wriahton 

The education of scientists for Wrighton's "Future Chemistry" is a 
complex issue shaped by new knowledge and challenges at the interfaces of 
chemistry with physics, materials science and molecular biology. Educa- 
tional advantages accrue from using concepts and information gained by new 
technology. Teaching toward an expanded, more integrated viex^ of chemical 
sciences is actually facilitated. Thus, education informed by new 
technologies guides education for new technologies. 
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"It's Analytical My Dear Watson!" A NSF supported Young Scholars Program in Forensic Science for Talented 
High School Students, Rosette M. Roat. Department of Chemis,ir>. Washington College, Chestertown. MD 
21620. 

It's Analyncal My Dear Waison!", The Forensic Scien 2 Project, is supported by a Young 
Scholars Progr^ n grant from the National Science Foundation. The project promises a select group of 
advanced high school students an intense multi-disciplinary experience in forensic chemistry, scienufic 
ethics, psychology, criminalistics, and criminology. Fifteen high school students are selected with the 
assistance of the applicants' local science teachers and counselors. The project meets on the campus of 
Washington College for a two week summer residential program. Students arc challenged with advanced 
scientific and humanistic theory coupled with practice in research methodology. Lecture sessions provide 
the theory of "wet" and instrumental chemical analytical methods and pose chemical and criminal puzzles. 
In the laboratory, student sleuths begin with fingerprinting and blood typ ng and work up to the use of 
the Washington College Chemistry Department's research grade instrumentauon for the analysis of blood 
alcohol using the chemistry of the breathalyzer test and analysis of arson materials using gas 
chromatography. 



012 

DEMONSTRATIONS OF FORENSIC SCIENCE TECHNIQUES A VIDEOTAPED SERIES FOR THE ENHANCEMENT OF 
HIGH SCHOOL AND COLLEGE/UNIVERSITY SCIENCE COURSES. E. .?. Nienhouse . Department of Physical 
Sciences. Ferris State University. Big Rapids, M! •<9307 

Both upper division high school science courses and lover collegiate level introductory courses have 
profited from an increasing emphasis on applied science Indeed, many schools have chosen to offer an 
introductory course m forensic science as an interesting and ezciUng vehicle for effectively communicating 
the nature of science, particularly cheminry and biology But, because many such introductory courses are 
taught vithout a laboratory component, students enrolled in these courses are often unable to visualize the 
scieutific techniques used routinely in the crime laboratory. Excerpts from the video-taped series mentioned 
in the Utle will serve to illustrate the author s attempt to design a laboratory/ lecture and demonstration 
format vherein the student becomes an active participant in "laboratorr/ discovery' exercises vhich vividly 
illustrate those scientific techn-^ues used by practicing criminalists. Topics covered in the videotaped series 
^^ATir u concepts encountered in fc.^nsic science, analysis and identification of drugs by color tests 
and ILC, chromatographic separations and the use of the gas chromatograph. firearms evidence examination 
forensic microscopy, pathology, and serology. The scenario-based exercises provide students vith the 
opportunity of catchin g something of the excitment of identifying the most likely suspect in the case under 
rn or reaching some conclusion regarding the significance of the evidence being analyzed 
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013 FORENSIC CHEMISTRY EXPERIMENTS YOUR KIDS CAN DO. K.O. Berry , Department of 
Chemistry, University of Puget Sound, Tacoma, W 98416. 

Forensic chemistry provides one of the most obvious areas of applied chemistry that 
can be lecognized by people of all ages. Because successful forensic work is so 
intimatf'lv relateu to processes of observation and deduction, there are many activities 
that can be successfully completed by young kids as well as older individuals. Further, 
these activities can be even more interesting when placed in a setting of case studies^ 
with appropriate story lines. Activites will be described that are suitable for middle 
school and upper-elementary students, including chromatography, density, recognition of 
odors, chemical separations, use of microscope and hand lenses, fingerprinting, com- 
parison of typewritten samples, and others. In addition to the presentation, hand-outs 
will be available so that participants can take suggested experiments with them. 



014 TEACHING DNA FINGERPRINTING TECHNIQUES IN A FORENSIC SCIENCE COURSF FOR 

CRIMINAL JUSTICE MAJORS. H.E. Outlaw , Department of Chemistry, Delta State 
University, Cleveland, MS 38733. 

Because of its ability to individualize a suspect, the analysis of deoxyribo- 
nucleic acid (DNA) is rapidly becoming a powerful tool in the forensic sciences. 
Presently, DNA analsis of L.iological material (also called DNA fingerprinting or pro- 
filing) has been introduced in over 100 American cases and about 50 in Britain. Also 
many paternity cases have been settled with this technique. While the steps and inter- 
pretation of the procedures are part of the standard vocabulary of students in molecular 
biology and biochemistry, those in criminal justice programs are typically bound by a 
limited scientific background. Yet, these students will eventually wind up as criminal 
investigators, lawyers, judges, and may well be asked to graple with double helix 
models, southern blots and restriction fragment length polymorphism analysis. Accord- 
ingly, this talk will focus on successful pedogogical approaches whicn have been 
developed to present DNA fingerprinting techniques and interpretation ot results to 
students with minimum scientific background. 



PUi^CIC I-tLG'vDSCUPY. Larry PeterjCTi , Division of Foraisic Sciaices, Ga. 

Dureaa of Iiwestigation, ttecatur, Ge<xr,^±a, 30037 

Ttds presentatLOii ^^li describe tiie use of microscopy to aid 
the crai.dnal justice systm in criminal case-rork. Many criminal 
activities result in tiie trcuisfer of trace atxjuuts of material fran 
,)erson-to-person, object- to- ooject, of object- to-pecson. Tiie_ 
microscope is used to uetect these transfers. Tiie Uayne Willians 
ifluruer case wiii ue lu^ixj^iuea as an exami)le v/iiere analysis of 
trace arx)unts of textile fibers played an ii.vortaiit role. 



016 THE ACADEMIC PROGRAM OF THE INSTITUTE OF PAPER SCIENCE AND TECHNOLOGY. 

T. J. McDonough , Institute of Paper Science and Technology, Atlanta, GA 30318 

The paper industry is faced uith a critical requirement for scientists and 
engineers who are both highly skilled in their own fields and broadly conversant 
with the industry's technology and specialized needs. The Institute of Paper Science 
and Technology has as its principal academic mission the fulfillment of that need. 
Students are selected from engineering and science programs at leading universities 
across the country according to stringent entrance requirements. Successful applicants 
become the focus of multi-disciplixiary Master's and Ph.D. programs that are couched in 
a unique environment. This paper will describe the program's curricular components, 
and their relationship to a number of conceptual elements that define it. Both will 
be discussed in terms of their relevance to the changing industrial environment and 
the strengths that will be derived from the Institute's recently forged alliance with 
the Georgia Institute of Technology. 



017 APPLICATIONS OF BIOTECHNOLOGY TO FORESTRY. D. T. Webb and R. J. Dinus, 

Department of Chemical and Biological Science, Institute of Paper Science and 
Technology, 575 lAth Street, N.W. , Atlanta, GA 303181 

The Forest Biology group at the IPST were pioneers in the use of somatic 
embryogenesis to regenerate clones of spruce. Present efforts are concentrated on- 
extending this technology to lobl&lly pine and Douglas fir which are the two most 
important timber species in th^. USA. Suspension cultures are being used to develop 
freezing tolerance in larch cells, and the use of cryopreservation to store 
valuable germplasm is on the horizon. Eastern Cottonwood is being cloned using 
micropropagation from leaves. This technique will be used to transform cottonwood 
with valuable foreign '-nes. Cottonwood cell cultures may also be used to produce 
herbicide tolerant trees. 



018 PULPING AND BLEriCHT'.JG CHEMISTRY. D. R. Dimmel , Institute of Paper Science and 
Technology, 57 j lAth Street, N.W., Atlanta, Georgia 30318 

The principal way in which wood is converned to paper in the U.S. is by the 
, kraft process. The first stage of this process involves treating wood chips with a 
highly alkaline aqueous rodium sulfide solution at 170°C to get "pulp." Here the 
chemicals are acting on the wood to remove one polymer, lignin, while retaining 
another polymer, cellulose. The small amount of lignin remaining in the pulp can be 
removed by "bleaching" wi^h chlorine aru oxygen-baseJ chemicals, such as hydrogen 
peroxide, to provide a white paper product. The yield of bleached pulp, however, is 
only about A5%. Utilization and treatment of the by-product is an intergal part of 
the papei-making process. There are several sets of interesting organic and inorganic 
reactions iccurring in the pulping, bl-saching, and by-product areas. 
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WET END CHEMISTRY, Robert A. Stratt on. IPST, 575 14th St., N.W. 
Atlanta, GA 30318 



At the wet end of ttepaper machine a variety of chemicals are added 
to the slurry of cellulose fibers in water. These chemicals either 
improve ths papermaking process or provide particular properties to the 
end product. They may be of low molecular weight or polymeric, soluble 
or insoluble in water. Reactions forming either ionic or covalent bonds 
occur between tte additives and the fibers to give such properties as: 
brightness, color, water or grease repellancy, opacity, and wet strength. 
The physical and chemical principles underlying the interactions of the 
additives with the fibers will be discussed. 
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PAPERMAKING AND PAPER PRODUCTS, John F. Waterhouse, IPST, 575 l^ith St., N.W. 
Atlanta, GA 30318 

Most people are surprised to learn of the technological scientific 
depth and breadth associated with paperraaking. Papermaking is still both 
an art and a science, and is truly raultidisciplinary involving not only 
biology, chemistry and chemical engineering, but mathematics, physics, 
engineering and materials science. 

This presentation will give an overview of papermaking science, including 
the areas of stock preparation, sheet-forming, wet-pressing and drying. 
Papermaking, however, does not end with the reel of paper produced on the 
oaoermarhine In most cases some form of converting process is required to 
E?Educe the final paper product. Therefore, this talk will conclude with 
a brief e>:a-nination of one or rwo paper products and the converting processes 
involved in their production. 



021 DEMONSTRATIONS, NOVEL AND EASY. I Tal esnick . Faculty of Education, Queen's 

University. Kingston. Ontario. Canada K7L 3N6. 

During this hour, demons t ran ions which are nbt only fun, but also introduce and 
illustrate important concepts will be performed. 



022 DAZZLING DEMOS AND CHEMICAL BLOOPERS: A VIDEOTAPE COLLECTION. John J. Fortman > 
Department of Chemistry, Wright State University, Dayton, OH 45435. 

Through the years 1 have collected and edited many misadventures which Rubin 
Battino and I experienced in doing demonstration shows which were* videotaped live- 
Difficulties encountered in the studio preparation of our three hour set of videotaped 
demonstrations were also saved. These will make up one half hour of these showings. 
Gil Haight has given me permission to show portions of his "Haightful Perils of 
Teaching" which are spectacular in spite of technical problems. A videotape of Hubert 
Alyea's doing his "Old Nassau" demonstration will be shown and possibly some tapes of 
others caught in live demonstrations which presented problems. 



CONCRErS: DELICATd: CHEMICAL REACTIONS PRODUCE MACROSCOPIC PRODUCTS. 

Gladysmae C. Good/ Arlington High School/ Indianapolis/ 
IN/ 46226 

One tends to think of concrete as a construction material but it 
has its being in chemistry. The production of concrete on the labor- 
atory scale IS an Int^^resting too"* to teach heterogeneous mixtures/ 
their optimum composition/ the effecLs of temperature/ impurities/ 
and mixing on the properties of the f: .al product. Hydrolysis and 
bonding can be illustrated by varying the composition and conditions. 
With the demand for now materials for construction in space as well 
as on earth concrete will play a major role in satisfying needs of 
today and tomorrow. 

Included in the presentation will ti>C ':hemistry of concrete/ 
instructions for making concrete/ hew to vary tho composition to 
produce different properties/ projections for the future of con- 
crete and how to generate interest in a familiar product in the 
unexpected setting of a high school chemistry laboratory. 



MORE "FUNKY" SCIENCE ^SPEARMEHTS 

Patrick E. Funk 
Watklns Memorial High School 
8868 Watkins Road SW 
Pataskala, Ohio 43062 

This demonstration workshop will present a variety of 
low-cjst^ easy-to-do Physical Science demonstrations. Funky 
will show his 1 at est sc ience teach i ng i nnovat i ons. These 
classroom-proven demonstrations are designed to assist 
students in mastering the abstract concepts of Chemistry and 
Physics. All demonstrations will be fully described in the 
accompanying handout. Join us for this fun science 
experience! 
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A BEGINNER'S GUIDE* TO INTERFACING: TIPS, TRICKS, AND PITFALLS. 
James C. Swartz , Department of Chemistry, Thomas More College, 
Crestview Hills, KY U1017 




pertaining to interfacing an Apple iie compuxei- lu a vcx^xcx 
Results from signal averaging and integration will be pres 



026 INTEGRATING COMPUTERS INTO SCIENCE INSTRUCTION: INVOLVING STUDENTS 
IN THE PROCESS OF SCIENCE. J.R. Amend and R.P. Furstenau, Dept. of 
Chemistry, Montana State University, Boseman, MT 59717 

Computers are used in science teaching today for something they do very 
well — tireless drill and diagnostic review. Integration of the personal 
computer into the instructional laboratory, however, can enhance the 
problem solving, data acquisition, and data analysis aspects of the 
teaching and learning of science as much as the word processor has 
enhanced writing. l-Jhen properly used, computers can involve students in 
experiment design, and can change the way we teach science. 

This paper will describe a project which has resulted in the design and 
installation of sixty PC=based laboratory workstations in our freshman 
chemistry laboratories. These workstations have. been in service for three 
years, and serve about 1200 Scudents per week. They provide all of the 
electronic data acquisition required in lower division science classes — 
temperature to O.Ol^C, pH to 0.01 pH unit, light, voltage, current, 
nuclear counts, and time to 100ms. 



COMPUTER INTERFACING: MAKING OLDER INSTRUMENTS WORK LIKE NEWER MODELS 
027 George C. Lisensky, Dept. of Chemistry, Beloit College, Beloit, WI 
Specific examples will be discussed where we use computer interfacing to 
enhance the capabilities of older instrumentation. 1) For instruments 
that provide TTL logic signals, such as a Beckman Accalab Infrared 
Spectrometer, we use an Apple computer with an ADALAB board (Interactive 
Microware, Box 139, State College, PA 16804) and the RECORD/RECALL 
programs (Project SERAPHIM) for event-driven data acquisition. Spectra 
ara stored on disk and recalled for overlays and peak acignments. 2) For 
instruments with only an analog voltage output, such as a Spectronic 20 or 
a Perkin-Elmer 360 Atomic Absorption Spectrometer, we use an Apple 
computer with a DATACARD board and GraphSPEC programs (Anadata, 355 N. 
Ashland, Chicago, IL 60607). The program provides on-screen reminders for 
spectrometer operation, and plots spectra and calibration curves for 
immediate feedback. The integrating nature of the A/D conversion 
noticeably improves the spectrometer signaju to noise ratio. 3) We have 
also recycled some Commodore VIC-20 computers as coulometric titrdtors, 
using the built-in timer and digital switching capability to control an 
external constant current source. 
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028 MEASURING PRESSURES THROUGH THE APPLE GAME PORT, James P, Birk ana David 

Walters J Department of Chemistry, Arizona Strte University, Tempe, AZ 85287. 

A pressure transducer, SenSym SCX15DNC, mounted on a Sen Sym SCX Universal Amplifier 
Board, has been used as a pressure sensor for the Apple lie computer. An additional 
circuit was designed to convert the 0-16 V output from this board to an output suitable 
for measurement with the Apple game port. The device is calibrated with a mercury 
manometer and gives highly reproducible readings. Game port readings can be related to 
pressure differences by a polynomial curve fitting routine, for which software has been 
developed* The practical limits of measurement are generally ovei. a pressure range of 
about 100 torr. 

This device has been used to carry out «i number of pressure measurements, including 
the variation of pressure with temperature fixed volume (Charles Law), vapor pressure 
determinations, dz^d the amount of water in soils Txperiments using the pressure serisor 
will be described in detail. 
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INTERFACED FAST LUMINESCENCE DECAY TIME EXPERIMENT AND A GEN- 
ERAL PURPOSE NONLINEAJl LEAST SQUARES DATA HTTING PROGRAM, jfN. 
Demas, S. W. Snyder, and R. Ballew, University of Virginia, Charlottesville, VA 22901. 

An inexpensive computer interfaced fast luminescence decay time experiment is described This 
mexpensive system is based on a commercial $25 xenon photostrobe and is used to measure lifetimes 
<1 ms and bimolecular quenching rate constants of >10l It is used to demonstrate the important con- 
cepts of signal-to-noise enhancement by ensemble averaging, quantization noise eirors, and \bs reduc- 
tion of quanuzation noise by ensemble averaging. Also, ? general purpose nonlinear least squares data 
fitung simplex Turbo Pascal program is described. It direcUy fits a variety of -mportant models, but it is 
easily altered to accommodate any user model. It supports point and shoot data file loading, integrated 
graphics, and parameter uncertainty estimation. After each iteration, the cunent best fit is shown with 
the data. This is pedagogically useful as it shows the tortuous course of nonlinear fits, and it is also very 
useful for terminating searches towards false minima and estimating better initial starting parameters 
After fitting, the best fits and residual plots can be viewed and saved to disk for plottixig by '-.ommerclal 
plotting routines. 
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NSF'S FLANS FOR UNDERGRADUATE EDUCATION 
ROBERT F. WATSON (National science Foundation) 



bL'ed^n' workshops'^e^^^ "P°"'h" °" undergraduate education: on. 

comjiunity collegas. The reco«andatIon^ o? thasa r^^:^S\^'"^ 

«op;?nt"ta ^^Sf? 

within each of these a'hiah nrf^^f^f ^ Analysis; incorporated 
groups. implementation ^?*thTs p'l7n °?S"un"df^^, """"^.'"P'^^"""*"'' 
io'lf^:%'Z'7.Tr -J-^^nS - projecT4^7o\^ ll^o' XyJ^ 
SLfsS; Of undl?g«du'a°tf s'c ' %""^'''^"^^'"^*^ initiative' 
Education has bee^ ?stablls4d f„ ^"?.^"«"^^"9, and Mathematics; 
^engineering Ec-ucalion " Directorate for Science and 
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UNDERGRADUATE FACULTY ENHANCEMENT PROGRAM AT NSF. Nina M. ROi^^cher, 
Division of Undergraduate Science, Engineeririg and Mathematics 
Education, National Science Foundation, Washington, DC 20550 

The faculty are the key elements in undergraduate education. It is 
important that they be intellectually vigorous and excited about their 
disciplines, that their knowledge of recent developments in their fields be 
up-to-date, and that they regard teaching undergraduates as an important and 
rewarding activity. To these ends, the NSF provides leadership and financial 
assistance to encourage colleges and universities to take a systematic 
Interest in the currency and vitality of faculty who are involved in 
undergraduate teacliing and to assist them in enhancing their discipldLnaiy 
capabilities and teaching skills. The Undergraduate Faculty Enhancement 
Program makes grants to conduct regional or national seminars, short courses, 
workshops, or similar activities for groups of faculty members. Grants are 
made for the development and implementation of »^'ays to assist large numbers of 
faculty to learn new ideas and te':hniques in their fields, and to use the 
knowledge and experience to improve their undergraduate teaching abilities. 



FACULTY ENHANCEMENT IN THE CHEMICAL SCIENCES AT THE REGIONAL UNIVERSITIES OF 
MISSISSIPPI. D. L. Wertz , Department of Chemistry and Biochemistry, University 
of Southern Mississippi, Hattiesburg, Mississippi 39406-50A3. 

1990 chemistry delivered to the regional universities is the object of a symbiotic 
project which includas a comprehensive research-oriented University, four widely diverse 
region! universities, and the administrative staff of the Institutions of Higher 
Learning, State of Mississippi. Participants in this project are the chemical sciences 
faculties of the regional universities, each an enti.y with a distinct student clientele, 
where the principal activities are confined to lecture and laboratory teaching. 

Six one week Chemical Sciences Conferences, each on a different topic of national 
importance, will be held over a three year period. Each of the conferences will be 
organized and directed by chair(s) who are research active in that area (i.e.. 
Recombinant DNA Technology). International experts lead the scientific discussions, 
and extensive hands-on laboratory activities reinforce each learning experience. 

Follow-up, to aid the Regional University faculty in incorporating 1990's chemistry 
into their courses, is planned. 



FACULTY PROFESSIONAL ENHANCEMENT PROGRAM AT FLORIDA STATE UNIVERSITY. 
Penny J. Gilmer and Robley J. Light, Department of Chemistry, 
Florida State University, Tallahassee, FL 32306-3006. 

Since 1987 we have offered a Faculty Professional Enhancement Program for A-6 
visiting faculty each summer. We received funding for three years from a private 
foundation, the Jessie Ball duPont Fund. This grant supported parallel summer programs 
for faculty and undergraduate students from other institutions. All participants did 
full-time research, generally for 10-12 weeks. We encouraged faculty applicants to 
enlist an undergraduate junior from their institution to apply simultaneously for the 
student program, with the idea that the visiting faculty and the student could work 
with the same FSU faculty member and continue the research at their home institution 
upon their return. Faculty stipends were $3300/raonth. I ^e visiting participants 
generally come from the southeastern part of the United States. To date, we have 
hosted 11 visiting faculty with three of them returning formally for a second summer. 
Visiting faculty have been very enthusiastic about this program. One said in a final 
questionaire, "This has been valuable to me professionally as a way of maintaining a 
research Involvement while teaching in a largely undergraduate institution." 



034 A REPORT ON THE AUBURN UNDERGRADUATE INORGANIC CHEMISTRY 
FACULTY ENHANCEMENT WORKSKOR David M. Stanhurv , Department of 
Chemistry, Aubmn University, Auburn, AL 36849. 



A week-long worksliop was held at Auburn University during the summer of 1989 imder 
lluj ^ponsorsliip oi the NSF bnduii,iaduau Kacullv KiihaiMiintnl Pimi^» ,n> T^i^ xmmIJi.,p 
was for inorganic chemistry faculty in the southeast. The 19 participants represented 
institutions in Alabama, Georgia, Florida, Puerto Rico, Florida, Louisiana, North Carolina, 
Tennessee, Mississippi, and Kentucky, and included 1 woman, 3 blacks, and 1 hispanic. The 
paiiicipants were placed in groups of four, and each group rotated through a sequence of topics 
in inorganic chemistry, spending one day per topic. These topics were: synthesis, electro- 
chemistry. X-ray crystallography, FTIR spectroscopy, NMR spectroscopy, and quantum 
calculations. All the sessions were organized around the chemistry of [Fe(C5H5)(CO)2]2 
its derivatives. 



WORKSHOP OPPORTUNITIES IN CHEMISTRY FOR UNDERGRADUATE 
FACULTY IN SOUTHEASTERN UNITED STATES. Curtis T. Sears, Jr. > Department of 
Chemistry, Georgia Slate University, Atlanta, Georgia 30303. 

The Departments of Chemistry at Geoi:gia State University and Georgia Institute of Technology with 
the support of the Division of Undergraduate Science, Engineering and Mathematics Education of the 
National Science Foundation conduct three week-long workshops and a two-day minicourse annually for 
the chemistry faculty of two- and four-year colleges in the southeastern U.S. Workshop topics include: 
chromatography, instrument mterfacing, mass spectromei , molecular modeling, molecular orbital theory 
and FT-NMR spectroscopy. Workshops consist of approximately 20 hours of lecture and discussion and 
25 hours of haiids-on experience. Emphasis is on applications of the topics to the undergraduate college 
setting including student laboratory activities. Minicourses consist of eight hours of classroom instruction 
in instrumentation in organometallic/catalysis, solid state chemistry/superconductivity and DNA 
chemistry/biotechnology. Armual reunions of participants allow an exchange of ideas for implementation 
in the undergraduate curriculum. Detailed descriptions of the workshops will be presented. 



036 CHEMISTRY IN CONTEXT ; THE CHEMCQM CONCEPT GOES TO COLLEGE. 

A. Truman Schwartz , Department of Cnemistry, Macalester College, St. Paul, 
Minnesota 55105 

The innovative ACS-sponsored high school chemistry text. Chemistry in the 
Community , has proved so successful that the decision has boen made to prepare and pub- 
lish a college text for nonscience majors based on a similar approach. The name 
chosen for this book. Chemistry in Context: Applying Chemistry to Society , captures 
its pedagogical philosophy. The major focus is on socially significant problems such 
as global warming, water quality, energy generation, and new ?vnthetic materials. The 
chemistry is introduced as needed tc inform the readers' understanding of the technical 
problems involved. Social, political, economic, legal, and international factors are 
considered along with the phenomena and methodology of the chemical sciences. This 
paper will present a status report and an overview of the project. In the papers that 
follow, other members of the writing team will describe and illustrate specific 
features of ChemText . Sample drafts of some of the materials already prepared will be 
available and there will be opportunities for questions and discussion. 



037 ACID DEPOSITION AS AN EXAMPLE OF CHEMISTRY IN CONTEXT, William F. 

Coleman, Department of Chemistry, Wellesley College, Wellesley, MA 02181. 

The phenomenon of acid deposition, a more inclusive term than acid rain, 
is a very appropriate one to include in the type of course for which ChemText is 
being written. There are certainly important societal issues, ranging from 
energy policy to environmental protection to international law, associated with 
this subject. In addition the topic brings together a number of important 
chemical principles including acid-base chemistry, equilibrium, oxidation-reduc- 
tion and others. These principles are developed on a need-to-know basis, while 
at the same time providing sufficient breadth of coverage to enable the student 
users of the text gain an appreciation for the applicability of the concepts. 
Much of this paper will focis on the question of searching for an appropriate 
balance between chemical rigor, as understood in the traditional (perhaps 
stereotypical) sense and the integration of the chemistry within the broader 
view of the topic at hand* 



038 CHEMISTRY IN CONTEXT ; THE WATER UNIT 

Conrad Stanitski > Department of Chemistry, Mount Union College, Alliance, OH 44601 

Chemistry in Context; Applying Chemistry to Society has eight modules or units 
designed to teach chemical principles ir. x context of technological applications to 
society. A unit on water is one of the f ^ r core units with chemical principles 
incorporated on a "need-to-know" basis, a l ^me consistent throughout the text. Socio- 
technological aspects in this unit will inc^-ade the range and distribution of water and 
Its varied uses, the increasing need for potable water in light of per capita demands, 
and water pollution and purification. A case study of Onondaga Lake will provide 
opportunities to discuss water usage, industrial chemical processes, pollution caused 
by industrial and municipal wastes, and the complex circumstances affiliated with 
pollution abatement m the lake. Examples of chemical principles and their applications 
within the unit will be presented. 



ENERGY IN CHEMTEXT . Arden P. Zipp , Chemistry Department, SUNY - Cortland, 
Cortland, NY 13045. 

Energy is one of four core topics treated in the Chemistry in Context 
project* This paper will discuss the rationale and level of the presentation 
of this topic as well as describing some of the special features which have 
been developed for it. 
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040 CHEMTEXT: ACTIVITIES TO INVOLVE NON-SCIENCE MAJORS IN CHEMISTRY. 

Diane M. Bunce , Department of Chemistry/ The Catholic University of America, 
Washington, D.C. 20064 



New chemistry textbooks come out almost every year but sadly each one looks very 
much like the previous one — same topics, examples and exercises. ChemText breaks the 
mold by presenting the chemistry behind topics that most citizens in a democracy are 
concerned about. 

Selection of such topics is great but not always sufficient to encourage tion- 
science majors to delve into chemistry with as much confidence and vigor as they would 
in other subjects. So ChemText goes further. We have developed exercises, thought- 
provoking questions, individual and group activities that help students apply the 
cognitive skills of their major disciplines to the study of chemistry. These features 
have titles such as "TRY IT", "WHAT DO YOU THINK?", "FIND OUT", "WHAT IF?", "SCEPTICA^ 
CHYMIST^', and "POINT/ COUNTERPOINT" Tliey're not your traditional chemistry exercises. 

During this presentation, we will present samples of these activities and invite 
the audience to participate. 



041 LABORATORY EXERCISES FOR THE CHEMICALLY PERPLEXED. Robert G. Silberman , 

Department of Chemistry, SUNY at Cortland, Cortland, NY 13045 and Wilmer J. 
Stratton, Department of Chemistry, Earlham College, Richmond, IN 47374 

The majority of college non-science majors have had puzzling laboratory experiences 
mostly because the lab exercises had no real meaning in the context of the course. The 
laboratory exercises for ChemText are designed to show the relationship between 
experimental science and the concepts developed from experimentation. Many of the 
exercises are designed to relete directly to real world case studies that are a central 
feature of the text. We believe that they take an approach that encourages 
experimentation and careful observation, clarifies concepts and gives meaning to the 
information in the textbook. Many of the experiments are done on a microscale, and 
some can be carried out in a classroom rather than a laboratory setting. Some of these 
experiments will be described, and members of the audience will have an opportunity to 
try them at their seats. 



042 COLLEGE CHEMISTRY FOR BUSINESS STUDENTS USING THE ISSUES nPPROACK. 
Javid i,. >vQains , uabsun Gollese, i^abson Pari:, i...-. 02157-0;J1. 

Over the ^ust few yecxs the need for che::;istry courses for non-ccience 
jnajors has been recognized. The ..Cw JheiuCo/u course and the College 3hem- 
'Com project de.uont>tra ue this recognition, r.t Babson, a ^-year business 
college, al"* undergraduates are business maj )rs and provide an important 
group in v;hich to develop chemical literacy. The course described here i3 
titled "Chemical Technologies in the i..anufacturing System" and revolves 
around the four issues of materic*ls science, energy # waste management, and 
the chemical industry. The first three issues comprise the components 
of the manufacturing system - starting materials are transformed into 
products through energy use \;ith the generation of "v;aste". These issues 
are ppropriaue for business students and provide the opportunity to discuss 
the fundairientals of chemistry. 

The presentation v/ill discuss the cjurse outline, innovative 
pedagogical devices such as case studies in each unit, mini-research 
^g^iects, and student final j,rojects; c.nd ide^G for future course changes.. 
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SCIENCE OF FOOD ; A NEW CHEMISTRY COURSE AT UNIVERSITY OF 
NEBRASKA. James D. Carr^ John H. Rupnow & Nancy M. Betts^ 
Dept. of Chemistryr U. of Nebraskar Lincolnr NE 68588-0304 

A new interdisciplinary courser Science of Food f is being taught 
at University of Nebraska. The course is team taught by members 
of the departments of Chemistryr Food Science & Technologyr and 
Human Nutrition. The course is approved as a science elective and 
as a General Liberal Education course in the science area. T lot 
of chemistry is presented in the context of structure and behavior 
of molecules in our foods. Covalent bonding in fats^ carbohydrates 
and proteins are emphasized and the behavior of these substances 
upon processing and digestion continue the molecular emphasis in 
the course. Food additives r preservation techniques r and 
processing are emphasized. Outcomes of the course as well as an 
overview of the contents will be emphasized in this presentation* 



TEACHING NON-SCIENCE MAJORS TO BE MORE THAN SCIENCE COUCH 
044 POTATOES. Sylvia J. Berens, Ph.D., United States International University, San 
Diego, CA 92131 

Most traditional science courses designed for the non-science major attempt to simply 
present a wide variety of facts and formulas, to students expecting only the regurgitation of 
the same on exams. In most cases there is very little to excite, involve, motivate, or make 
relevant to the student any of the material we expect them to learn. Many liberal arts stu- 
dents dread science courses. We feel that by treating students as science couch potatoes and 
not involving or making relevant the scientific facts we present is what is responsible for 
much of the lack of interest of the non science major. We have developed a course where we 
do not allow the students to remain couch potatoes but immerse them in the scientific pro- 
cess and experience by augmenting the more traditional presentation by labs that bring 
everyday relevance, group activities that mvolve students in the scientific process, field trips 
to see first hand the importance of what we teach, and student research into topics of interest 
to them. By avoiding the couch potato syndrome, we feel that we can motivate students to 
want to learn more about science and in many cases are able to foster a life long interest and 
more clear understanding of the science and technology that surrounds them in their every- 
day lives. 



DEVELOPMENT OF LABORATORIES IN CHEMISTRY FOR THE NON-SCIENCE MAJOR. Zvi Szafran 
Mono M. Singh, Angelicki A. Rigos, Carolyn A. Werraan, Stephen A. Leone, J.David 
Davis and Ronald M. Pike, Department of Chemistry, Merrimack College, North 
Andover, MA 01845. 

There is an increasing public awareness of the need to expose non-science majors to 
the scientific method. Many colleges and universities offer lecture courses to fulfill 
liberal arts distribution requirements. Few, however, offer a laboratory component an 
integral part of these courses. 

We, at Merrimack College, have developed a 3-credit chemistry course directed 
toward the non-science major. It consists of two one-hour lecture and one 90-minute 
laboratory sessions per week. The laboratory component has been designed to expose the 
student to the essential techniques and theory associated with the scientific method 
in general, and chemistry in particular. 

The problems encountered in introducing this type of course will be presented. 
The laboratory content, and the initial impact on the students will also be covered. 



BIOCHEMISTRY OPTIONS AT A COMMUNITY COLLEGE. Marv C, Fields . Collin County 
Community College, 2800 E. Spring Creek Pkwy., Piano, TX 75074 



Collin County Community College proposed and received local and state approval 
for the addition of Chemistry 193: Biochemistry Seminar to the chemistry curriculum and 
regular course schedule. Spring 1990 serves as a landmark at CCCC as it is the term in 
which the first biochemistry seminar was held. The focus of the presentation will 
included: (1) the proposal presented to the Coordinating Board: (2) the student 
prerequisites and course enrollment process; (3) the course content and 
teaching/learning format and (4) the student and faculty participation in this seminar. 
Discussion regarding curriculum options at other community colleges will be encouraged. 



047 APPLICATION OF MYERS-BRIGGS TYPE INDICATOR TO CHEMICAL 
EDUCATION: A STUDY OF THE ROLE OF PERSONALITY TYPE IN 
SOLVING CHEMISTRY PROBLEMS. Richard J. Wvmn Department of clemistr^ 
Indiana-Purdue University at Indianapolis, Indianapolis, IN 46205. J. Dudley Herron and 
Norbert Muller, Department of Chemistry, Purdue University, West Lafayette, IN 47907. 

n.vPhnlIIl•cI!?^^''j"^"^^^'^^P^ l^?^r^°I- ^ personality assessment instrument which is commonly used by 
nrS^l? nf "/"'f l"'^''''^' ' compilation of items which help to identify personality 
preferences of individuals. Two preference areas which impact heavily on chemical problem solving are- 
"fppHnT-^ Of gathenng tacis by ;sensing; or " intuition" and judging or making decisions by "thinking" o; 
reeling The frequency distribution of personality types in a typical undergraduate physical chemistry 

scoS a d :;.tH%AT''''"^ 'l^^-^^" ^^-^^^ ^'9^" ^^"d 29.8% NT. A stu^'Tf'otal couJse 
scores and math SAT scores shows a close correlation for ST and SF types but not for NT and NF tvoes 

rnntnfiif i "5" ^'^^^'^""^J discusscd. Examination questions which stress factual and conceptual 

chn ^ ,r discussed and student performance will be correlated with personality types. Our studies have 
rr nS^f preferences affect the way students solve problems! but the reladonships are complex 
Case studies from student interviews will be used to interpret the data. ^""ipicA. 



048 

EFFECT OF INFORMATION FORMAT ON STUDENTS' PROBLEM SOLVING 
STRATEGIES. A. W. Friedel . Department of Chemistry, D. P. Maloney, 

Department of Physics, Indiana-Purdue at Fort Wayne, Fort Wayne, IN 
46805 

This paper describes an investigation of college general chemistry students' 
procedures for working problems involving multi-atom molecular substances. 
The problems involved four pieces of information: actual mass present, 
molar mass, number of atoms per molecule and the total number of atoms. The 
problems required the students to determine either the number of atoms 
present or the mass of substance present. Three formats — verbal, diagram 
and formula — were used for presenting the information about the number of 
atoms per molecule for each substance. Analysis of students' responses 
indicated that they were employing different strategies depending on the 
format. The verbal format was worked correctly most often and the formula 
format was worked correctly least often. Hypotheses to explain the 
different results will be presented as well as some ideas for instructional 
O iroaches to correct the deficient strategies. 



I 
I 
I 

I 

B 
I 
I 
I 
I 
I 



I 
I 
I 



I 
I 
I 



049 RHAT ARE G0CX3 PREDICTORS OF FRESHMAN CHEMISTRir SCORES? Nancy J. S. Peters and 

Kristen A, Hallock, Natural Science Division, Long Island Unlversity/Southaitpton 
Cairpus, Southairpton, New York 11968. 

Various test scores and high school grades, as well as students' own predictions, 
are correlated with first semester cheniistry grades* Stiadents at Southanipton are 
placed in regular or honors Freshman Chenastry after revie;; of several, but not all, 
of the factors considered here. It is our hope that a single factor, or ccxrbiriation 
of a few, will provide adequate gviidance for placement. 
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PREDICITION OF ULTIMATE STUDENT PERFORMANCE IN GENERAL 
CHEMISTRY FROM FIRST EXAM SCORES. Marcy L. Hamby and William R. 
Robinson y Depaxtment of Chemistry, Purdue University, West 
Lafayette, Indiana 47907. 

Students at Purdue University register for spring courses 
during the middle of the fall semester. Consequently a student 
and his/her advisor do not know whether or not the student will 
be successful in completing the first semester of the general 
chemistry sequence. (Student self reports are not useful because 
students are overly optimistic about their chances for success.) 
We have undertaked a study that will let us provide information 
to advisors during the fall semester concerning those students 
who should be counselled to "wait and see how you do" before 
scheduling second semester chemistry courses. The reliability of 
the predictors will be discussed. 



ABSTRACT ADVENTURES IN COMPUTER TESTING. John Kenkt Southeast Community College, 
8800 "0" Street, Lincoln, Nebraska 68520. 

Multiple choice exercises that can be used for tests, quizzes, or homework have been 
develop/;d for the Apple II computers using different question and answer selection methods. 
They aie summarized as follows; 1) Random question generation/random answer choices; 2) 
Non-random question generation/random answer choices; 3) Random question generation/non- 
random answer choices; and 4) Non-random question generation/non-random answer choices. 

Each will be discussed according to their usefulness and application. 

Two different methods of grade reporting have been used. In each case, the computer 
tallies the student's grade by keeping track of the number answered correctly. The grade 
is either (1) stored in a file on the disk or (2) printed on a printer. 

The advantages to the instructor are (1) the time required for developing and grading 
a test or homework is greatly reduced and (2) the multiple choice format eliminates errors 
in answer entry, since only a number or letter is entered. The advantages to the student 
are (1) if the instructor required these exercises as homework or pre-exam study material, 
there would be increased (forced?) exposure to the subject matter and problem solving and 
(2) there is increased exposure to computers. 
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052 CONSTRUCTION AND ANALYSIS OF MULTIPLE CHOICE TESTS. C.A. Baker > Department of 
Chemistry, Butler University, Indianapolis, Indiana 46208. 

Each year the Indiana Section of ACS conducts a scholarship examination for high 
school students* The examination is a 100 item multiple choice test that is taken by 
both first and second year students. The results of the test must discriminate among 
the most capable of students. In order to improve the quality of the test, we have 
subjected the tests for the last two years to item analysis using a Scantron interfaced 
with an IBM compatible computer. The analysis software is typical of that available, 
at reasonable cost, to owners of the hardware. 

The purpose of the presentation is to assist teachers in using item analysis and 
statistics to improve their own tests. During the presentation we will look at the 
computer printout of the overall item analysis and a subset of test questions. We will 
review the statistical concepts needed to use the item analysis in assessing the quality 
of the test as a whole and that of individual test items* We will also look at sample 
questions, their statistics, and discuss the features of each item that made it a good 
or bad item. 



053 

NEAR INFRAREDSPECTROSCOPY AND THE NEW ANALYTICAL PARADIGM. 

James B. Calhs . Center for Process \nalyucal Chemisir>,Universay of Washington, Seattle, WA 98195, 

Traditional approaches to anal) sis involve the time consuming sicps of sample acqui^iuon, clean up and punficauon before the 
final instrumental measurement Moreover, such a process takes place in the sheltered confines ot the laboratory, which is 
frequently remote from the sample site. Now, technological developments in the fields of eieccrooptics are being combined with 
new computer hardware and sophisticated daia-reduction methodology to >ield analytical instruments which are capable of making 
ui-field and at-line measurements. Moreover, such measurements can be made non-dcsirucuvely on a wide vanety of specimens 
and multiple attnbutes are acquired simultaneously. One instrument which typifies this 'new analytical chemistry is the Lap* 
Top NIR Speciron.eter. At first sight, the NIR spectrum from 700- lOOOnm would appear poorly suited as the basis of a new 
analytical technique. After all, the absorption coefficients are extremely weak and the peaks are broad and overlap severely in this 
region of the vibrational overtone spectrum. Nevertheless, with modem insirumeniauon which achieves lO^-lO^ signal to noise 
rauos and muluvanate calite^tion methodology is ii frequenil> pusstbic to make remoic, nondestructive measurements in the field. 
Examples of the usefulness of the technology in gasoline analysts where octane number, Jcnsii>, Bromine number and total 
aromaucs, ahphaticsand olefenics are measured simuluncousl) will be gucn. Addutunall), the possibility of monitoring a 
fermentation process non invasive^ will be illusiraied. Here, cihjnol conccntrauon. cc II dcn.Miv and ox>gcn status are mcahurcd 
from outside the vessel. 



INFRARED SPECTROMETRY OF NON-TRADITIONAL SAMPLES. James A. de Haseth . 
Department of Chemistry, University of Georgia, Athens, ga 30602. 

Infrared spectrometry is becoming more important in the investigation 
of samples that are difficult, or impossible, to measure using standard 
spectrometric methods. For example, it is possible to measure infrared 
spectra of opaque samples, not only at the surface, but in the interior. If 
an infrared transmitting fiber can be imbedded in the sample, spectra can be 
i"?": 1^ interior of the sample. This is accomplished through 
attenuated total reflectance. Examples of samples that can be analyzed in 
^^tf^/^^il"^'' ^""^ thermoset polymer laminates or solid polymers, such as 
polyurethanes. Not only can qualitative information be gained from these 
studies, but reaction mechanisms and kinetics can be measured as well. 
Another area where infrared spectrometry is extremely useful is the 
xaentifxcatxon of chromatographed components of complex mixtures, whereas 
gas chromatography has been interfaced successfully to FT-IR spectrometry for 
some years, liquid chromatography can now be interfaced. Infrared spectra 
of the components serves to identify tl^e exact chemical structure. These 
ERIC^^^ ^® carried out with norma^r or reverse-phass chromatography. 
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055 'THE UTILIZATION OF FAR INFRARED SPECTROSCOPY FOR THE DETERMINATION OF 

CONFORMATIONAL STABILITIES AND BARRIERS TO INTERNAL ROTATION, J, R> DuriR . 
Departmeat of Chemistry, University of Pouth Carolina, Columbia, South Carolina 
29208. 

Surprisingly, the first chemical applications of FT-IR spectroscopy were made in 
the far infrared region of the spectrum, which may be loosely defined as the region 
from 200 to 10 cm^^, since the interf erometric instrumentation required to study this 
spectral region was much simpler than that needed for the mid- or near infrared regions. 
Low frequency FT-IR spectroscopy is among the most generally applicable methods used in 
the study of the conformations of certain types of small molecules with few substitu- 
ents. Infrared spectra can be recorded in all phases, and variable temperature experi- 
ments may be conducted in all phases as well. Additionally, gas phase band contours 
observed fot the infrared spectra, along with Raman depolarization data, provide con- 
siderable information on the molecular symmetry of the conformers. Thus, vibrational 
spectroscopy has been successfully used to determine the conformational stabilities and 
equilibria in a number of chemically important systems. Spectroscopic results for 
symmetric and asymmetric torsional vibrations and small ring inversions will be 
presented. 



056 SPECTROSCOPY WITH FT-IR MICROSCOPES. D. W. Schiering, The Perkin- 
Elmer Corporation, 761 Main Ave., Norwalk, CT 06859-0240 

The reflecting microscope has revolutionized infrared (TR) microspec- 
troscopy and stimulated tremendous growth in analytical IR microanalysis 
of condensed phase samples. The idea of coupling micros^'opes to IR spec- 
trometers is not new, having been first reported in the ^ .te 1940 's. The 
development of relatively low cost FT-IR spectrometers with sensitive de- 
tectors v/as required for the microscope technique to become viable, how- 
ever. This discussion will focus on an overview of tue technology and 
selected applications of FT-IR microspectroscopy . The general design of 
modern FT-IR microscopes will be compared to the first commercial IR mi- 
croscope, introduced in the early 1950' s. Applications of the technique 
from diverse areas such as biological science, materials science, art 
history, criminalistics, and electronics quality assuarance will be 
presented. 



SPECTROSCOPIC STUDIES OF AQUEOUS AT (III)/ACETATE SOLUTIONS, K, R, Williams , 
W. S. Brey, J. L. Bradley, A. G. Fosmoe II, R. Jimenez, J. West, and R, Lanier, 
Department of Chemistry, University of Florida, Gainesville, FL 32611-2046. 

The interactions of acetate and AT (III) ions in' aqueous solution have been 
investigated by FT-IR and Raman, and by ^H, ^^C and ^^A1 NMR. At least two different 
forms of complexed acetate are observed :n solutions with total AT (III) concentrations 
of 0.3 and 0.4 M and with total acetate to total aluminum ratios, R, as low as 0.2. 
The absorptions in the C-0 and C-C stretching regions change dramatically as a function 
of R, and the and ^^C chemical shifts are also affected. The ^^C NMR peak for bulk 
acetate exhibits a downfield shift as the solution pH increases. The magnitude of the 
shift is greater than that for acetate buffer solutions, an indication that there is at 
least one form of acetate which, on the NMR time scale, is rapidly equilibrating with the 
bulk acetate. An additional absorption attributable to this lojsely bound form is 
observed in the symmetric C-O stretching region of the Raman and IR spectra. An indica- 
tion of the possible modes of coordination of the acetate may be obtained from 
previously reported correlations of IR frequency data to known structures. 
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REFLECTANCE FT-IR MICROSPECTROSCOPY : THE KRAMERS-KRONIG TRANSFORM 
AND ITS APPLICATION. D. W. Schiering, The Perkin-Elmer Corporation, 
761 Main Ave., Norwalk, CT 06859-0240 

The reflectance infrared (IR) spectruir* is invaluable data for the de- 
termination of other fundamental ^ -operties oi a solid material. By con- 
sideration of the normal incidencx -^f lectivity , relations may be devel- 
oped for the determination of refractive index and extinction coef- 
ficient. A Kramers-Kronig (KK) integral transform is generally utilized 
to determine the frequen-y dependent phase change on reflection. Most 
commercial FT-IR microocop j3 can be used in a reflectance spectroscopy 
mode of operation. Throucn the microscope KK transform and its applica- 
tion in the computation of absorption spectra has therefore been brought 
into the realm of the ana* ytical chemical spectroscopist . This discussion 
will focus on the implementation of the KK transform for spectra measured 
with an FT-IR microscope. Arens of concern include diffuse reflection 
contribution, oblique incidence, and phase contribution from outside the 
spectral range of interest. 



MICROSCOPE OPTIMIZATION FOR FT-IR MICROSPECTROSCOPY. D. W. Schiering , 
E.F. Young, The Perkin-Elmer Corporation, 761 Main Ave., Norwalk, 
CT 06859-0240 

A previous discussion focussed on an overview of the technology and 
applications of FT-IR micr ^spectroscopy . This presentation will concern 
the optimization of a specific microscope design for FT-IR microspectros- 
copy. The FT-IR microscope is a hybrid technology. Two systems — optical 
microscopy and FT-IR microspectrcscopy — serving different functions must 
mesh and satisfy their own particuxar requirements. Requirements for op- 
tical microscopy include images which are free from aberrations, a range 
of magnifications, photomicrography capability, and versatility in speci- 
men manipulation. For efficient IR energy transfer there is a require- 
ment to minimize the number of transfer optics, especially focussing op- 
tics from the standpoint of the associated reflective losses, al-ignmenc 
errors, and optical aberrations. The design of the Cassegrain system will 
be considered in relation to the optical microscopy and FT-IR microspec- 
troscopy requirements . 



060 ENVIRONMENTAL ISSUES IN THE CHEMISTRY CURRICULUM. Victor J. Mayer, Science 
Education, The Ohio State University, 1945 N. High St. Cclurabus, OH 43210 

There have been a series of national and international reports documenting the 
^ problems in science education. Some of the most devastating information regarding 
the level of public knowledge of science is in the areas of earth and environmental 
sciences. The 1986 NAEP report, for example, pointed out that the only areas of 
achievement decline among high school students thct remained statistically 
significant was in the earth and environmental sciences. Yet very little attention 
is being paid to these problems. A conference of Educators and Geoscientists held 
in Washington in 1988 agreed on four goals and ten concepts that every citizen should 
understand about Planet Earth. The report of this conference has implications for 
the teaching of chemistry, as it does for all school science. Chemistry teachers 
must address issues of environmental quality and the ways the technology impacts 
upon the earth systems through the manufacture and use of chemicals. Programs such 
as ChemCora and an NSF supported project entitles "Secondary School Modules for 
Education in Global Change" can assist the chemistry teacher in providing a 
O nulating and modern treatment of the subject for all students. 



HOW CONFLICTING ANALYSES OF GLOBAL CHANGE SHAPE PUBLIC PERCEPTIONS AND 
TEACHING STRATEGIES. Will Hon . University of Georgia Marine Extension 
Service, Savannah, Georgia 31416 

The dynamic of coastal waters is so complex that when dramatic events occur the 
level of predictability of physical, chemical and biological changes is very low^ 
Even in hindsight the major estuarine crises have so many variables that transference 
of data cad response techniques arc not only ineffective but mislecding* At the 
global level change is even less explainable, yet journalists now seem unanimously 
locked in on some apparent crises such as greenhouse effect and compromise of the 
ozone shield. Teachers must wrestle not only with evaluation of scientific studies, 
but with conflicting perceptions of the threats posed and the political actions needed* 
Educators are doing a mediocre job of teaching students the answers to our current 
questions bu: the greater threat is that we're doL ^ much worse at teaching them to 
frame pertinent, penetrating questions which are the essence of inquiry. 
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062 ENVIRONMENTAL ISSUES ON A GLOBAL SCALE A TEACHER'S PERSPECTIVE. Dan Jax, 
Bexley City Schools, 348 S. Cassinghara Ave., Bexley, OH 43209 

In a time of increasing concern for the environment on a global scale, it is 
imperative that global change topics be included in the science curriculum as 
much as possible. A survey of sources of existing global change activities and 
current development projects for activities concerning global change will be 
presented. The availability of information on nationally accessible data bases 
and from other sources will be considered. How such activities and information 
might be integrated into an existing curriculum and the dislocations produced as 
a result will be discussed. 



063 IMPROVING THE PUBLIC IMAGE OF CHEMISTRY. E. J. Pulliam . Moderator, Dept. of 
Chemistry, Florida State University, Tallahassee, FL 32306-3006 

Plenary speakers Mark Wrighton, Walter McCrone, Bassam Shakhashiri, and 
Marjorie Gardner will form a panel to discuss the current perceptions of chemistry 
by the public. The panel will also address ways in which we can improve the image 
of chemists and chemistry on the national level. 



DISCOVERY AND DEVELOPMENT OF THERAPIES TO TREAT AIDS AND ITS SEQUELA; Margaret I. 
Johnston, Nava Sarver, Mohamed Nasr, Charles Litterst; 6003 Executive Blvd. 245P 
Rockville, Maryland 20852 

Discovery of potential therapies to treat infection by the human innnum^def iciency 
virus (HIV) and the opporturnistic infections (OIs) associated with AIDS includes both 
large scale screening and targeted approches. Increased basic research eiforts on the 
mechanism of HIV replication and the characterization of HIV targets has led to the 
development of biochemical assays for inhibitors of HIV replication. These efforts have 
fostered the discovery of new agents that ehow potential in inhibiting HIV entry, HIV 
reverse transcription, activation of HIV transcription and processing of viral proteins. 
Similar approaches are underway to discover new potential therapies to treat OIs. Animal 
models have proven useful ir? evaluating potential 3:iti-HIV and aait-OI therapies and 
combinations of therapies as well as immunomodulators . Promising approaches, new drugs, 
and novel approaches such as ribozymes will be overviewed. 



ANTI-HIV ACTIVITY OF 2 * -A2ID0-3 • -DEOXYTHYMIDINE AND RELATED COMPOUNDS. 
J. L> Rideout, Division of Organic Chemistry, Burroughs Wellcome Co., 
Research Triangle Park, North Carolina 27709 

This presentation will show the development of 3 * -a2ido-3 ' -deoxythymidine (Retrovir, 
AZT, zidovudine) at Burroughs Wellcome Co. from the initial assessment of it as qn 
antibacterial agent to the subsequent recognition of its activity against retroviruses. 
The synthesis of AZT will be described and the search (by many investigators) for 
active analogues will be indicated in SAR discussions. Physical properties, mechanism 
of action, and metabolism will be addressed. Some indication of current efforts 
to discover new compounds for the treatment of AIDS will be included. 



066 

HIV PROTEASE AS A THERAPEUTIC TARGET. Garland R. Marshall. Center for 
Molecular Design, Washington University, St. Louis, Missouri 63110. 

X ,-r,.e /iitJ^^- protcasc encoded by the viral genome of human immunodeficiency 
virus (HIV) IS a logical target for therapeutic intervention, as it is responsible for 
the maturation of several enzymes essential for viral replication. Based on the 
concept of transition-statc inhibitors, analogs of peptide substrates of HIV protcasc 
have been prepared with sub-nanomolar affinities for HIV protcasc. The crystal 
structures of two different classes of these inhibitors complcxcd with synthetic HIV 
protcasc have been determined and serve as templates for the development of second 
gcncraiion, pcptidomimetic inhibitors. HIV protease inhibitors have been shown to 
inhibit maturation of viral enzymes in infected cells ih culture and to inhibit viral 
infeciivity Problems associated with the conversion of these lead compounds into 
drugs will be discussed. ^ 

&an^^^^^ ^'"""^ AI-27302 and GM-24483, and from 



THE r>ESIGN OF NEW THERAPEUTIC AGENTS AGAINST THE HUMAN 
IMML'NODEnCIENCY VIRUS. Dahnev W. Dixon . Ph.D.. Department of Chemistry. 
Georgia State University, Atlanta GA 30303. 

Acquired autoimmuns deficiency syndrome (AIDS) is taking a large and increasing medic^, 
social and financial toll. This talk wiU discuss the design of new therapeu&c agents against the 
human immunodeficiency virus. Possible targets wiU be outlined A new class of antt-AIDS 
compounds, the porphyrins, will be discussed. We have preliminaiy evidence that diverse types of 
Dorphyiins and metalloporphyrins are active against the HIV virus m penpheral blood mononuclear 
(PBM) cells in vitro. Both "natural" porphyrins (i.e. those derived ultimately from protoporphyrin 
IX. the porphyrin found in hemoglobin) and the "synthetic" porphyrins (i.e. symmettical porphynns 
made in the laboratory from pyrrole and aldehydes) are active, many m the 0.1 to 10 range. 
The biological and clinical roles of porphyrins will be examined. Some porphynns appear to be 
reverse transcriptase inhibitors; the design and synthesis of reverse transcnptase inhibitors will be 
emphasized. 



068 ENvIRONMEMAl CM£MlSIR*-DR£*f US/WOODROw wIlSON FOUmDATION. Linda M. Stroud , Broughton High School, 
Raleigh, NC 27605. Dewayne l. Lieneman , Glenbard High School, Glen Ellyn, IL 60137. Richard Willis , 
Kennebunk High School, Kennebunk, ME 04043. Denise L. Creech , Hilton Head High School, Hilton Head, 
SC 29928. 

.ne Camille and Henry Dreyfus Foundation and the Woodrow Wilson National Fellowship Foundation have 
sponsored suirmer workshops for secondary chemistry teachers since 1983. The focus of the 1989 workshop was 
Environmencal Chemistry. Materials and activities developed in the workshop were designed to model methods 
of using cnsmistry to increase student awareness of environmental topics. Lectures, demonstrations and 
experiments vincluding small-scale appl icotions) were developed in the following areas of environmental 
concerns: acid rain, ozone depletion, greenhouse effect, and water quality. Integration of these environ- 
•nental topics into the general chemistry concepts taught in a first year chemistry course will be emphasized 
in this session. These iridtet-als ate also applicable to other science Cojrses in the high school curriculum. 



PLASTICS in the ENVIRONMENT. AN INDUSTRIAL PERSPECTIVE. 
069 Mobil Chemical Company. 

Jim Brown, Law Environmental, 1 12 Town Park, Kennesaw, GA. 
The nation's solid vraste disposal problem is a growing public concern. 
Misinformation about the amount of piastic in the solid waste stream, 
unreahstic expectations about the speed of the degradation process, and the 
belief that plastic cannot be recycled or safely incinerated sets the stage for 
makmg plastic the villain in the solid waste disposal problem. Repre<i<^ntatives 
from Mobil Chemical Company will share their current position on solving the 
waste problem by Dsource reduction, ?.) recycling, 3) incineration, and 4) 
limited landfiUing. Jim Brown from Law Environmental will discuss the plans 
for resumg polystyrene by the National Polystyrene iiecycling Company. The 
first commercial -size polystyrene recycling plant is located in Leominster, MA, 
and there are plans to open five other plants by the end of the year (Questions 
and discussion win folow the presentation. Written materials will be available. 



070 HyperCard Chemistry Stacks, D. W. Brooks. Center for Science, Mathematics, and 
Computer Education, University of Nebraska-Lincoln, Lincoln, Neb-'aska 68588- 
0355. 

Hy;^rCard®vf&s released by Apple Computer for Macintosh computers in August, 1987. 
This prog'.'am represents a new sort of application, one in which a rel ively small amount of 
text, graphic, and sound resources can be managed and accessed quickly and easily. 
HyperCard 'stacks,' the files used by the HyperCard application program, are easy to create 
and manage. They are based on the concept of event-driven, object oriented programming. 
This presentation will use a vaiiety of stacks, especially DoChem, MicroScale, ReDox, 
ClassManager, and LessonPlan. 



Using HyperCard to Control Animated Graphics, Tohn L Gelder. Department of 
Chemistry, Oklahoma State University, Stillwater, Oklahoma 74078 

HyperCard® has been selected to be used as the controlling software for delivery of a '-ariety 
of color graphics, color animation, and videodisc based materials in an advanced placement 
chemistry courss broadcasted by satellite to rural high schools in the United States. 
Computer based simulations/ demonstrations and compr.ter controlled video represents an 
integral component of the curriculum. Computer graphics is used to provide students with 
a dynamic view of the atomic level of matter. Seeing representations of matter at the atomic 
level is critical at the introductory level because students have not had sufficient experience 
at aeating mental images of chemical phenomena from verbal descriptions. Animated 
computer graphics is an efficient method of transferring crucial infoirnation visually. 
Integrating such materials into HyperCard can provide flexible organization for presentation 
to students. Several examples of materials developed at Oklahoma State University will be 
shown to demonstrate HyperCard's strength and flexibility. 



072 HyperMedia in Undergraduate Organic Laboratory Instruction, Paul F. Schatz, 

Department of Chemistry, University of Wisconsin-Madison, Madison, Wisconsin 
53706 

This paper will describe some of the HyperCard stacks whaich are being used in the 
undergraduate organic chemistry laboratories at the University of Wisconsin. Besides 
describing several specific examples of HyperCard stacks, there may be some mmor 
digressions into other hypermedia systems available for the Macintosh and for the MS-DOS 
world(s). 



073 Event-Driven, Object-Oriented Programming in HyperTalk, D. W. Br(X)ks. Center 
for Science, Mathematics, and Computer Education^ University of Nebraska- 
Lincoln, Lincoln, Nebraska 68588-0355. 

Macintosh computers keep track of events - the mouse button goes up; the cursor enters a 
particular active space on the screen, the return key is pressed, etc. When the events take 
place, the computer generates messages. These messages are passed up through a hierarchy 
of 'objects,* modular constructs of a computer file. The popular program HyperCard'^^ 
restricts the kinds of objects that are available. Buttons are 'action* objects; fields hold text 
and mav be treated like action objects; buttons and fields reside on cards; and so forth. Stacks 
of cards may have one or more backgrounds. This talk is intended to introduce the simplest v 
programming concepts used in HyperCard, and to try to explain how the programmed effects 
presented in earlier talks were accomplished. Because the programming 'scripts* are attached 
to objects rather than to a single program, the stacks can be assembled one piece at a time. 
Wholesale copying of programming strategies and even scripts is possible. 



074 DEDUCING CHEMISTRY AND ELECTRONIC PROPERTIES PICTORIALLY ON THE 
BLACKBOARD WITH THE VIF: A NEW CHEMIST'S TOOL. Oktay Sinanoglu , 

Chemists can now predict the qualitative stabilities, quantum elec- 
tronic properties, reactivities, and possible reactions of molecules di- 
rectly from rough pictures (e.g. tentative structural formulas) on the 
blackboard. No orbitals, no computations. Organic, inorganic, metallo- 
organic compounds, and cluster are treated individually or in classes. 
The new framework theory deals not with symmetry, but beyond, with the 
transformations of molecules into each other, the math having been trans- 
lated into simple pictorial rules. The approach gives a new way to teach 
chemistry and makes it fun for students at the secondary school or be- 
ginning college levels. 



07: 

AN INTERMEDIATE COURSE IN MOLECULAR SPECTROSCOPY AND QUANTUM 
CHEMISTOY, C. Weldon Mathews . Department of Chemistry, The Ohio State University, 
120 West 18th Avenue, Columbus, Ohio 43210. 

A few y'*:ars ago we introduced a new course designed to help bridge the gap between an 
undergraduate course in Physical Chemistr^ and a graduate course in Quantum Chemistry. It is 
designed for students who may not proceed through a year-long course in Quantum Chemistry, 
but who do need a mure extensive development of quantum chemistry as applied to practical 
molecular spectroscopy. It also provides supplemental preparation for students who are 
apprehensive about taking part in the more rigorous and extended discu:>sions of the year-long 
course. The ten-week cour-^e summarizes the fundamental models of quantum chemistry (eg one- 
electron atoms, harmonic (oscillator, ano rigid rotor) with an emphasis on the symmetry properties 
of the associated wavefunctions. TTie second part of the course applies these results to typical 
spectra observed for atomic and diatomic systems. 



Q-'e APPLICATION PROBLEMS IN PHYSICAL CHEMISTRY. David. M. Whisnant . Department of 
Chemistry, Wofford College, Spartanburg, SC 20301. 

Riysical chemistry students often have difficulty seeing what it is good for; 
they find themselves pitclied into a sea of mathematical equations out of sight of any 
land of physical reality. During the last year I have attempted to help this by 
devoting the lecture period before each examination to in--class application problems, 
which the students tackle m groups. These problems, which usually are taken from the 
recent literature, have a number of advantages. They have many parts and can ask 
students to use not only material for the next examination but also anythin covered m 
the course up to that point. In addition to the usual calculations, they often require 
decisions — in one part the students may have to decide what measurement needs to be 
made or what tabulated material is needed before the nex1: part is furnished. Examples 
of these problems are the interaction of leghuminous hemoglobin with nitrogen, the 
thermochemical properties cf ionic clusters, the decomposition of copper(II) sulfate, 
the 0(^J + PH3 reaction and its implications for planetary atmospheres, and non-Kekul§ 
isomers of benzene. The advantages of these problems will be discussed along with the 
use of spreadsheets and equation solvers which make them possible. 
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CGiMPARATIVE PERFORMANCE OF LOCALLY PRODUCED VS. COMMERCIAL 
EQUIPMENT 

Ram S. Lainba & Raiiidn A. De La Cudtara, Inter American University of Puerto Rico, 
P.O. Box 1293, Hato Rey, PR 00919 

The results of utilizing locally produced low cost pH meters and conductometers 
in tea^^hing laboratory experiments compare favorably with the results obtained perform- 
ing the same experiments utilizing commercially produced equipment costing ten times as 
much. A low cost combination pH meter / mili voltmeter with digital display, 0.01 pH 
unit and 0.1 milivolt resolution and low cost conductometer with 12 ranges from I 
microSiemens to 5 miliSiemens and digital display, each equipped with a low cost com- 
puter interface and costing under USSlOO were utilized for the comparison. The low cost 
equipment was utilized In the experiments as "stand-alone" units , and interfaced to a personal 
computer. 
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LOW COST DEVICES FOR OVERHEAD PROJECTOR DEMONSTRATIONS 
by Sally Solomon 

Drexel University, Chemistry Department 
32nd and Chestnut St 
Philadelphia, PA 19104 

The overhead projector is readily converted into a variety of different instruments that project 
measured quantities during the presentation of chemistry lectures. With the investment of very 
little money the ordinary overhead projector becomes a voltmeter, a pH measuring device, a 
timer, a source of polarized light, or a spectrometer created from diffraction grating paper and a 
simple cardboard housing. These and other projecting devices are all designed for use on a 
horizontal stage thus requiring no specialized projecting equipment and permitting calculations or 
equations to be written on blank transparencies. Each device can be stored conveniently and 
used with a minimum of advance preparation. Lecture demonstrations that lend themselves to 
projection are performed. Also given are ways in which to adjust each demonstration to fit 
topics presented at different levels of chemistry instruction. 



HIGH EDUCATIONAL YIELDS FROM USING LOW COST EQUIPMENT, Alice J. Cunningham > 
Department of Chemistry, Agnes Scott College, Decatur, GA 30030, 



An increasing number of secondary <;chool teachers are beginning lo appreciate the 
fact that very fundamental concepts* o£ chemistry can be taught quite adequately with 
reliable low-rost equipment, sdfefe' 6f" which* can'' bfe""- 'fabricated very easily. The real 
educational value in using relatively simple instrumental methods lies in the students' 
experience with a purposeful, well-organized laboratory procedure and the scientific 
conclusions to be drawn from the experimental results. Inexpensive equipment for spect- 
ral, thermal and electrochemical measurements will be discussed. Primary emphasis of 
this presentation will be on the importance of obtaining quantitative results and 
analyzing data in a manner which elucidates more clearly fundamental concept(s) of 
interest. 



080 SIMPLE DEMONSTRATIONS AND EXPERIMENTS UTILIZING HOUSEHOLD MATERIALS. Toby F. 
Block , School of Chemistry and Biochemistry, Georgia Institute of Technology 
Atlanta, Georgia 30332-0400 

The difficulty and cost of obtaining, storing, and properly disposing of 
chemicals, coupled with the need to purchase or build specialized equipment, are a 
major deterrent to the use of demonstrations, and even laboratory experiments, at many 
schools. This paper deals with demonstrations and experiments which emi^loy household 
materials, such as baking soda, vinegar, rubbing alcohol, rock salt, candles, and 
balloons. These materials are readily available at low cost, may be purchased in the 
small quantities needed, and do not require any special care in disposal. The 
demonstrations and experiments to be discussed will deal with such areas as gas laws, 
acid/^ase chemistry, limiting reagent problems, determination of molecular mass, and 
solution chemistry. 



TEACHING ENVIRONMENTAL CHEMISTRY THROUGH EXPERIMENTS. Krishna V. S^ne, 
Department of Chemistry, University of Delhi, Delhi llOOo^, India. 

A course of twenty experiments has been standardized for teaching 
environmental chemistry. The experiments include analysis of water (sea and fresh 
water) and soil. The analysis is based on estimations (e.g. nitrite, phosphate, 
silicon, organic carbon, etc.) and on determination of pH and salinity. A notable 
feature of this course is that the equipment needed for the experiments i.e. a 
colorimeter, a pH meter and a conductance meter can be self assembled by the 
student. The various accessories like electrodes, conductance, magnetic stirrer, 
etc. can be similarly made by the student using readily available materials and 
components. The course is being tested in student laboratories for feedback. 
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082 STUDENTS SCIENCE AUTOBIOGRAPHIES: TELLING TALES OF SCIENCE TURNOFFS. Patricia 
A> Metz , Department of Chemistry, Texas Tech. University, Lubbock, TX 97409 and 
Nancy W. Brickhouse, Department of Educational Development, University of Delaware, 
Newark, DE 19716. 

Educators, scientists, politicians, and business leaders have all expressed their 
concerns with the impending shortage of scientists by the year 2000. Furthermore, they 
have suggested numerous reasons as to why fewer students are pursuing careers in sci- 
ence. We, too, share their concern for this current educational crisis, but question 
some of the reasons they give. To find out why students are opting out of the sciences 
and chemistry in particular, we asked students to write their science autobiographies. 
The stories the students told of their encounters with science suggest somewhat dif- 
ferent reasons to why they are turning away from the sciences. 



THE PROMISE OF MIDDLE SCIENCE. Patricia L. Samuel , Department of Chemistry, 
Boston University, 590 Commonwealth Ave., Boston, MA 02215 

It is clear that our children must have science teachers who are empowered to 
prepare them for citizenship in a technologically-oriented ijociety. The middle 
srhool years, grades five through nine, are a time when children's inate curiosity 
about the world and how it works can be cultivated or extinguished. Excellent 
science teachers are crucial if the former is to happen. Both colleges and 
universities and local school systems share responsibility for providing such 
teachers and nurturing them. College faculty in the sciences and in education must 
work together to design curricula that will provide aspiring middle school science 
teachers with, preferably, a major in the science and appropriate professional 
courses. Attention should be paid to the interdisciplinary nature of science as it 
is taught in middle school. Preservice middle school science teachers need 
practice in thinking about science as an integrated whole, yet very few science 
courses for majors that bridge the traditional disciplines exist. Moreover, 
science faculty bear a special responsibility for encouraging good students 'to 
consider teaching as a career. Schools and their supporting communities must 
provide both adequate salaries and an environment conduc ve to good teaching and 
learning, one that gives teachers the freedom to do what they have been trained to do. 



084 RE-ENTRY AND REVERSE TRANSFER STUDENTS: SHIFTING THE EQUILIBRIA. 

T. Y. Susskind , Department of Science/Health Education, Oakland Community College, 
Auburn Hills, Michigan 48057 

Students entrolled in two-year college chemistry programs differ from the freshman/ 
sophomore population in four-year schools. In particular, the majority of community 
college students are older than the traditional college age of 18-21. On any given day 
at 10 a.m. the average age in a community college classroom is 23 years; at 8 p.m. it is 
38 years! The majority of our students are part-time, and over 80% are employed while 
they attend college. Among these are many re-entry students; women preparing to become 
part of the work force, as well as men and women who are in the process of shifting 
careers. These re-entr> and reverse transfer studeats present opportunities for 
recruitment to the chemistry profession. 



ERIC 
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085 CHEMISTRY MAJORS FROM FIRST YEAR STUDENTS. Stephen J. Havkes , Department of 
Chemistry, Oregon State University, Corvallis, Oregon 97331-4003. 

Hdch of the content of introductory chemi3t^y is interesting only to its teachers, 
to a few academically inclined students, and to those few students fortunate enough to 
have charismatic teachers. Its irrelevance is not inherent in chemistry but in our 
choice of what facets of chemistry we present in the first year. This is dictated by 
tradition, stabilized by the publishing industry, and solidified by the difficulty of 
writing exam questions on subjects that are actually useful. 

A program will be outlined that could alleviate the problems, and interest more 
students in chemistry. lUPAC or UNESCO may cooperate with ACS in this, or assume the 
task unilaterially if ACS is disinterested. 



086 WHERE HAVE ALL THE MAJORS GONE? J, J. Lagowski , Department of Chemistry, 
The University of Texas at Austin, Austin, Texas 78712. 

The majors are still there. The thesis is developed that the subject has 
"lost itself" by not maintaining its centrality in the area of chemical sciences. 



087 

BUILDING BONDS: DEVELOPING A COMMUNITY OF CHEMISTS. 

William S. Harwood t Director of Undergraduate Programs, Department 
of Chemistry and Biochemistry, University of Maryland, College Park, MD 
20742. 

There is widespread concern about the drop in the r- mber of students 
choosing to major in the chemical sciences. Large universities in 
particular have been singled out as a group doing a poor job of preparing 
students for advanced study in chemistry. At UMCP we feel that students 
are attracted to a major in part by the attitude that they sense from the 
department. Students want to be challenged without being dehumanized. We 
are addressing these concerns by establishing ourselves as a community of 
scholars who care about one another as well as our science. This talk will 
examine the variety of approaches we are taking to involve students in the 
program. Preliminary information concerning numbers and retention will 
also be discussed., 



088 CHEMISTRY IN THE COMMUNITY : WHAT'S IT ALL ABOUT?, M.K. Turckes. ACS, 
Education Division, 1155 16th Street, NWv Washington, DC, 20036 



ChemCom is a year long, discipline-based chemistry course designed primarily for 
college-bound high school students who do not plan to pursue careers in science. It 
emphasizes the impact of chemistry on society by addressing chemistry- related 
technological issues that are relevant to the community and society in which the student 
lives. An overview of the course will be presented. Discussions will include an 
introdgction to the philosophy and goals of the course, decision-making activities, 
and student assessment. This session is designed for those who wish to become more 
familiar with the curriculum— not for the practicing ChemCom teacher. 



TAKING CHEMCOM TO THE FIELD. Marge Christoph, Clair Clawson, John Wilcox, 
Nancy W. Brickhouse, St. Mark's High School, Pike Creek Road, Wilmington, 
DE 19808 

High school chemistry has become increasingly abstract and theoretical, 
giving the impression that the content has no relevance for ordinary people. The 
textbook problems often deal with only esoteric problems that would only be 
encountered in a textbook. Textbook problems have one right answer and are 
routinely solved by a single, explicitly taught method. 

The presenters in this demonstration session are ChemCom teachers who have 
enriched their chemistry courses by working with their students to solve a local 
environmental problem. Using resources from the local environmental center and 
the University, we have developed experiments the students can use to find out 
what the problems are that are affecting the stream located near their school. We 
will also describe how this type of activity influenced the motivations and 
understandings of the diverse groups of students vho worked with it. Ailthough the 
unit was developed by ChemCom teachers, it would be applicable for any high school 
chemistry course. 
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CHEMCOM AS A COLLEGE COURSE FOR NON-SCIENCE MAJORS. Curtis C. Wilkina , 
Chemistry Department, Western Kentucky University, Bowling Green, KY ^12101. 

ChemCom chemistry was offered to students at Western Kentucky University as a 
course which could be used for general education requirements (by non-science 
majors) in the science field. Four of the eight units in ChemCom were covered 
and students received three semester credits. The "ChemCom Approach" with its 
heavy en?)hasis on lab activities represented a radical departure (for us) from 
our traditional three-credit lecture course. An outline of the course we 
offered will be given and some thoughts on substituting this non-traditional 
type of course for our well-established traditional course will be presented . 



091 SOAi'S AND DETERGENTS IN HARD WATER, A LABORATORY FOR NON-SCIENCE MAJORS. 
Pamela Fier-Hansen , Department of Chemistry, Southwest State University, 
Marshall, Minnesota 56258 

Soaps work very well in soft water, but tend to be ineffective cleansers in hard 
water because uhey form precipitates with calcium, magnesium and iron ions found in hard 
water. Builders can be added to precipitate the hard water ions and thus improve the 
ability of soap to work in hard water. Detergents work well in both hard and soft water. 
The difference in the ability of soap and detergent to work in hard water is compared in 

this laboratory. , ^ -. -i 

This simple laboratory exercise was developed for Everyday Chemicals, a general 
studies course at Southwest State University. It takes about 20 minutes to perform, and 
all supplies can be purchased at a grocery or drug store. It could be easily adapted to 
a high school Laboratory. 



092 USE OF A SPREADSHEET FOR THE STATISTICAL ANALYSIS OF DATA IN THE EHYSICAL 

CHEMISTRY LABORATORY, John C. Hansen and Pamela M. Fier-Hansen, Chemistry/Physics 
Department, Southwest State University, Marshall, MN 56258 

We have developed a spreadsheet template and accompanying macro for LOTUS 1-2-3 
for doing general linear regressions. The template allows one to fit data to a linear 
combination of any number of user-specified functions. The fits may be weighted or un- 
weighted. The application to two physical chemistry experiments is discussed. In the 
first, the vapor pressure of a liquid as a function of temperature is used to determine 
the heat of vaporization. In the second, molecular constants of a diatomic molecule 
are determined from its gas-phase infrared spectrum. We believe that our method of 
analyzing the infrared data is both simpler and more instructive than traditional 
methods. 



093 MOLECULAR QUAN'a'^l MECHANICS AND COMPUTER GRAPHICS IN THE PHYSICAL CHEMISTRY 
LABORATORY. George C. Shields , Department of Chemistry, Lake Forest College, 
Lake Forest, Illinois 60045. 

Physical Chemistry students often have a difficult time appreciating Quantum 
Mechanics. This difficulty stems from the fact that students do not grasp how 
quantum mechanical methods can be utilized for molecules bigger than two or three 
atoms. In an attempt to overcome this problem, students in the physical chemistry 
laboratory have learned to use the MOPAC package, on a VAX computer, to calculate 
structural parameters and heats of formation for molecules of interest. These 
calculated quantities are then compared with literature values. Students build the 
initial structure on a Macintosh II computer using the program Alchemy II, and the 
results of the semi-empirical quantum mechanical calculations are displayed using 
Alchemy as well. One student in the fall Quantum Mechanics class undertook a 
research project on the hydroxyalkyl radical during the spring semester. Results 
of this project will also be presented. 
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09A DETERMINATION OF THE EFFECTIVENESS OF A PROGRAM DnSIGNED TO ENCOURAGE ELEMENTARY 
TEACHERS TO TEACH SCIENCE IN A HANDS-ON MODE. Robert: Hartshorn and Phillip 
Davis I The University of Tennessee at Martin, Martin, Tennessee 38238. 

In 1987 a three cycle NSF- funded program, designed to train elementary teachers 
in the use of a hands-on science teaching strategy, was initiated across the state 
of Tennessee, An effort to ascertain how effective this program has been with the 
participants will be reported in this session. By comparing the teachers • self- 
evaluations and their principals* assessments an attempt was made to determine how 
"comfortable" the teachers have become with the "hands^n" methodology. The impact on 
their own schools and tlie influence they have had on neighooriny schools will be reported 
In particular, an analysis of the lasting effect of this program on the quality of in- 
struction in their own classes will be featured. Videotape documentation will be 
provided to illustrate the types of changes ^.n elementary science instruction being 
pro\ ided by these teachers. 



095 A HYPERCARD SIMULATION OF LIQUID SCINTILLATION COUNTING FOR THE 
UNDERGRADUATE BIOCHEMISTRY LABORATORY. Nancy L Devino and George 
C. Lisensky, DepL of Chemistry, Beloit College, Beloit, Wl, 53511. 

Radioisotopes are used regularly in all aspects of biochemical and biomedical research, so it is important 
that students be familiar with their proper use. In recent years, Beloit College has not provided students 
with this experience, due the expense involved in maintaining a license with the Nuclear Regulatory 
Commission and in disposing of radioactive materials. Our current Biochemistry lab manual includes a mock 
radioisotope lab, which focuses on the analysis of liquid scintillation data. We have designed a HyperCard 
Simulation to replace this lab project. The program simulates the control panel and sampli^ chamber or our 
Beckman LS-100C liquid scintillation counter. Variables include isotope (^^C, ^H, or 32p)^ dilution 
factors, counting time, and sample posiJon within the chamber. HyperCard was selected for its graphic 
interface and flexibility for student input commands in any order. A sample data set allows the student to 
learn to run the software, and several topics are addressed under the "help" function. The program generates 
a set of counts-per-minute values, with random variation around a preset value. This provides a unique data 
set each time the program is run, ensuring that each student has done his or her own calculations. 



096 SILVER ION E(^UILIBRIA DEMONSTRATION WITH NERNST EQUATI0.4 AND NINE EQUILIBRIUM 
CONSTANTS, Robert H. Anderson . Cheraistrj' Department, Western Michigan 
University, Kalamazoo, Michigan 49008. 

A modification of a demonstration described by Shakhashiri, Dirreen, and Juergens 
in 1980 and originally proposed by Schwenk in 1959 can with very little additional 
effort yield a quantitative measure of the silver ion concentration after each of the 
9 steps. The amounts of each precipita**ing reagent have been changed to assure an 
excess after each reaction in the sequence. From tnis data the six solubility products 
and three fomnation constants of complex ions can be readily calculated. Z,he entire 
demonstration can be done in 20 minutes or less depending on the amount of explanation. 
This modified demonstration gives more results with less effort than any other 
demonstration with which I am acquainted. 



•76 



097 USE OF LOTUS 123 IN PHYSICAL CHEMISTRY LABORATORY. V. Nam bi, Joseph 
Bean, Will Mann, Department of Chemistry, Mercer University, Macon, 
Georgia 31207. 



Traditionally physical chemistry laboratory calculations have been 
considered, perhaps, the most difficult of all calculations encountered in 
the undergraduate courses. In this poster, we describe the use of the 
spreadsheet program Lotus 123 in the physical chemistry laboratory. Lotus 
123 has been used to collect, analyze and display data in a number of 
physical chemistry experiments. We will discuss the advantages of jsing 
spreadsheet programs in the laboratory. 



098 INTERACTIVE VIDEODISC COMPUTER AIDED INSTRUCTION FOR THE MICROSCALE ORGANIC 

CHEMISTRY LABORATORY. Charles E. Sundin , Department of Chemistry, University 
of Wisconsin-Platteville, One University Plaza, Platteville, WI 53818-3099. 

Pre-Class description and discussion of laboratory apparatus and procedures 
are routinely achieved using the laboratory textbook and/or instructor prepared 
handouts. However, the demons,tration of actual techniques is much more difficult. 
F^'lm, slides, and videotape have been used but such linear media have limitations. 
In conjunction with a computer, videodisc's random access capability, durability, 
and simplicity of use overcomes the limitations. We have produced a prototype 
microscale organic chemistry laboratory videodisc which includes the basic 
techniques in Mayo, Pike, and Butcher's Microscale Organic Laboratory . Interactive 
lessons for pre-lab instruction and post-lab review of microscale organic techniques 
will be demonstrated. 



099 AN INTERACTIVE HYPhRCARD ORGANIC MECHANISM TUTORIAL R.h. K ^ einman , Department of 
Chemistry, Lock Haven University of PA, Lock Haven , PA 17/45 

Learning organic chemistry requires a grasp oi the dynamic nature of organic re- 
action mechanisms. The traditional method of teaching via textbooks and blackboards is, 
by Its nature, static, and causes the student to focus mostly on the beginning and end of 
a chemical process and not the path by which the process occurs. Learning is also faci- 
litated by an interactive environment, but the use of large lecture sections prohibits 
student involvement in the learning process to a large extent. To show the dynamic 
nature of organic reactions and to involve the student in the learning process, an inter- 
active HyperCard tutorial has been developed to guide the student through the steps of a 
number of organic mechanisms. The tutorial uses questions the student must answer in 
order to continue with the mechanism and animation to show the changes that take place as 
starting material changes to product. To help the student better see the relationship 
between seemingly unrelated reactions, essentially the same questions are used for all 
mechanisms. ^ 
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100 MICROBOILING POINTS USING THE MEL-TEMP^ MELTING POINT APPARATUS. Bjorn 
Olesen , Department of Chemistry, Southeast Mis ouri State University, Cape 
Girardeau, MO 63701. 

The Mel-Temp^ melting point apparatus has been successfully used to determine 
boiling points using the microboiling point technique introduced by Mayo, Pike, 
and Butcher. (A videotape presentation.) 



101 CHEMICAL INVENTORY CONTROL. Wyman K. Grindstaff and Christine J. Edwards, 
Department of Chemistry, Southwest Missouri State University, Springfield, 
Missouri 65804. 



Chemical inventory is an arduous task for many chemistry teachers in small to 
medium-sized departments. Computers are the obvious solution to the problem, but this 
could be ri expensive solution. We have found that inventory control is a good use for 
an Apple lie microcomputer which otherwise might get little use in today's world of 
main-frame terminals, Macintosh and MS-DOS systems. We use an enhanced unit with memory 
expansion to 256K and the spreadsheet from the Appleworks integrated software package. 
Organic and inorganic compounds are included in separated files which are then sub- 
divided into the storage areas of our storeroom. Reports are generated that list all 
compounds, subdivisions and use patterns. Abbreviated reports will be presented as a 
part of this paper. 



AWARD-WINNING CHEMISTRY SOFTWARE. Robert B. Kozma and Jerome Johnston, NCRIPTAL 
University of Michigan, 2400 School of Education, Ann Arbor, Michigan 48109. 

In 1987, the EDUCOM/NCRIPTAL Higher Education Software Awards Program was 
^establi;>hed. The program brings pedagogical and disciplinary experts together w 
^evaluate software and curriculum innovations using computers. It is supported by major 
hardware and software companies and benefits from *he participation of fourteen academic 
associations, including the American Chemical Society. This poster session will describe 
the procedures and criteria used to select the award winners. It will announce the 1990 
award winners in chemistry and present v^deo summar^'cs of chemistry software that won 
awards in 1987-1989. 
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103 MICROSCOPY: WHY NOT ULTRAMICRO . . . Walter McCron e, McCrone Research Institute, 
2820 South Michigan Ave., Chicago, IL 60616 



iOA INTRODUCTION TO THE FIPSE fOLLOW-UP SYMPOSIUM. John W. Moore. Department of 
Chemistry. University of Wlsconsm-Madison. 1 101 University Avenue. Madison. WI 53706. 

Thp FIPSE Follow-Up Symposium was conceived as a logical extension of the FIPSE Lecture Series 
presented at the Tenth Bienmal Conference oa Chemical Education. Rather 'han present more lectures 
about technology, however, we decided to involve attendees directly with the technology in the same man- 
ner that students would be involved. This means that presenters will not talk about what they have done 
but rather will provide attendees with direct experience of what presenters students have done. Attendees 
Will carry out experiments, interact with computers and videodisc images, and even be exairaned by com- 
puter Because of this direct involvement, only a limited number attendees (50 per session) can be ac- 
commodated, and admission to the hands-on sessions will be by ticket only. Presenters have been 
selected from the ranks of those who are users, but not developers, of the technological materials they wiu 
present. 



ADVANCED TECHNOLOGY LECTURE HALL. INSTALLATION AND STARTUP; Kenneth E. Bower, 
Cynthia W. Porter, Robert Ferrante, Charles Bower, and Roger W. Strassburg; 
Department of Chemistry, The University of Akron, Akron, OH 44325-3601. 
We have used the audio-visual techniqu jf today's television studio to enhance the 
traditional science lecture and create an exciting program of instruction for freshman 
chemistry students. The program, in its first year, is well received by our entering 
freshman class of over 900 students. 

Large lecture halls are not user friendly for either student or instructor. The 
instructor is challenged to be heard and to keep the attention and interest of his large 
audience. We addressed each of these opportunities for improvements. We use a th8|ter 
style video projector to display the output from computer generated IBM Story Board 
slides, VHS tapes, interactive video, computer programs, or 35 mm slides. Liva demon- 
strations on camera provide added impact with close-up images on the theater-size 
screen. There is clearly less classroom noise and more student attention to a multi- 
media, change-of-pace lecture. • <= n,^ 
Teaching assistants have a much larger role in the preparation and conauct of the 
multimedia lecture. We will present a pictorial review of the equipment and a mini- 
lecture which will interleaf Story Board^ slides, interactive video, VHS and live 
I O demonstration. 

IeRIC 79 



106 INTERACTIVE VIDEODISC COMPUTERS AND THE EXPLORING CHEMISTRY LESSONS. John J. 
Fortman, Department ol[ Chemistry, Wright State University, Dayton, OH 45435. 



Students in our general education chemistry course for non-science majors were 
allowed to spend time on our one system for extra credit. Topics used were gases, 
reactions, and solubilities. Student response was extremely favorable. 

Participants will be asked to use their knowledge of solubilities and jump ahead 
to do a 3- or 4-beaker unknown under the Solubilities section of Disc 3 on Chemical 
Reactions and Solubilities prepared by Loretta Jones and Stanley G. Smith of the 
University of Illinois and marketed by Falcon Software, Inc. 



1Q7 KCTDISCOVERER AS A CLASSROOM CATALYST, Karen E. Eichstadt, Peter J. Tandler, 
and Douglas C. Rader, Ohio University, Athens, OH 45701. 

A series of exercises for General Chemistry utilizing KC?Discoverer have been 
developed and incorporated into the curriculum. Organizational methods for implementing 
computer exercises with large groups will be discussed as well as completing the 
exercises themselves. Of particular note is the ability of KC to provide a vehicle for 
new methods of self-expression and creativity for student and instructor alike. 
Participants will experience active learning, questioning, and discovery with the 
information present on KC. 



108 LECTURE EXPERIMENTS USING INTERACTfVT: MDEODISC. John I. Gelder, Depa Iment of 
Chemistry. Oklahoma State University. Stillwater. Oklahoma 74078. 

Several videodiscs are currently available thai are appropriate for ube in an introductory 
chemistry course. The Periodic Table Videodisc (Jc£. Software 1989 Special Issue 1), offers a visual 
database of the majority of elemer*.s in the periodic table. The Gases videodisc (one of three available from 
Falcon Software) includes video s.«gments demonbtrating macroscopic properties of gases. The combina 
tion of these two videodiscs can be used to introduce ga^es and to collect experimental data to 
demonstrate macroscopic properties of gases. 

I have just completed the first year of teaching an ad\ anced placement chemistry course that was dis- 
tributed by satellite to rural high schools throughout the United .States. The cour.€ consisted of live 45* 
minute broadcasts three days of the week and expeniiiems, performed at the high school two days of the 
week. Teaching such a course uung television presented many problems, including how best to use lec 
ture experiments effectively. I will demonstrate how these videodiscs are u^ed in a lecture environment 
under the control of a Mc'^intosh microcomputer and HiT^ercard software. 
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1 no EXTENDING THE LABORATORY VIA INTERAC :WE VIDEO. Ger>' Essenniacher, Steven Ganinion, 
and Teresa Anderson. Department of Chemibiry, * Inlversity of Wisconsin Madison. 1 101 Univer- 
sity Avenue, Madison, \VI 53706. 

The general chemistry laboratories at the University of Wisconsin Madison have for many years in- 
cluded an experiment titled Periodic Properties of the Elements" by Edv;in M. Ursen and Uip^ Haskln 
(REAC-083, Chemical Education Resources, Inc. P.O. Box 357, 701 Colony Drive, Palmyra PA 17078 , In 
this laboratory students make direct observations of chemical reactions and properties and correlate them 
with the periodic table. For example, Li, Na. Mg, and Ca are reacted with water. Using interactive 
videodisc matenals (The Periodic Table Videodisc and KC? Discoverer JCE: Sojlware 1989 Special Issue 1 
and 1988 IB(1)) we have extended this laboratory to include other elements (e,g., K, Sr, Ba) and other 
reactions (with acids, with base), thereby greatly broadening students appreciation of periodicity of chemi- 
cal reactivity of the elements. 



110 RADIATION AND SOCIETY. Rosalyn S. Yalow, Ph.D., Solomon A. Borson Re/5earch 
Laboratory, Veterans Administration Medical Center, Bronx, New York 10468. 

Natural exposure to ionizing radiation has always been with us and there are groups 
of people who have been exposed to 10 times the usual natural background with no detect- 
able harmful effects. Follow-up studies of the survivors of the Hiroshima-Nagasaki 
bombing through 1982 revealed that there was only a 6-7% increase in c:.ncer above that 
expected in the absence of acute radiation exposure. Furthermore, tum Igeaesis in 
animals is generally lower when given at lower dose-rates. Follow-up of patients 
receiving ^^^I-uptake diagnostic tests that delivered 60 rem to the thyroid revealed no 
increase in thyroid cancer. A follow-up study of 36,000 hyperthyroid pati;ints 
demonstrated no difference in leukemia incidence between those treared surgically or 
with ^^^I, the latter having received 10 rem total body radiation. Other studies will 
be described demonstrating that radiation exposure is a much weaker carcinogen than the 
the general public believes it to be. 



I 
i 
I 
I 
I 
I 
I 
I 
I 

111 INTRODUCTION TO NUCLEAR MEDICINE IMAGING AND RESEARCH. Dennis P. Swanson, M.S. , 

8 School of Pharmacy, 1100-6 Salk Hall, Pittsburgh, PA 15261. 
In diagnost^- nuclear medicine studies, small amounts of various radioactive drugs 
(radiopharmaceuticals) are administered directly to patients. For a given diagnostic 

I procedure, the characteristics of the radiopharmaceutical used are ' ch that will 
'localize preferentially in the organ or disease process under ^"^-^^8^^^°";^^^^^^^°"^ 
emitted from the localized radiopharmaceutical can be used to P'^'^f'"^^^ ,f 
. the atea-of-interest using a special imaging device (gamma camerr.) Alterations in 

I ^he nomarbiodistribution of the radiopharmaceutical are indicative of a disease 

'""Nuclear medicine research efforts are commonly directed at the development of new 

I and improved radiopharmaceuticals or imaging initrumentation and computer software. 
Radiopharmaceutical research can involve several disciplines including chemistry, 
bio hemi^r" immunology, health physics, pharmacy, and medicine. Instrumentation 

■ research is'^ypically performed by engineers, physicists, "-P"^","J^"^^^J%^f3, 
programmers, and nuclear medicine physicians. Continual progress in both of these 
i-easearch areas is required for the advancement of nuclear medicine. 
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112 RADIOCHEMISTRY AND POSITRON EMISSION TOMOGRAPHY (PET). ML 
Welch, Washington University School of Medicine, St. Lx)uis, Missouri 63110. 



Positron emission tomography (PET) is a medical im?;ging technique which assesses 
biochemical processes in the living subject producing inr ages of function rather than form. Using 
PET, one is able to obtain net the anatomical information provided by other medical imaging 
techniques (for example x rays, -iltrasound, computed tomography, magnetic resonance imaging) 
but images of physiological activity. In PET studies, short-lived radionuclides that decay by 
emitting a p'jsitron (positive electron) are produced in a Q'clotron and these nuclides are then 
incorporated by the chemist into molecules of physiologic or pharmacologic interests. These 
compounds (or radiopharmaceuticals) after inhalation or infusion travel through the subjects 
blood stream serving as tracers of normal or abnormal physiological activity. The labeling of 
molecu/es with shcrt-lived radionuclides provides a challenge to the chemist and these challenges 
will be described. PET is a rapidly expanding field and presently there are many job 
opportunities for individuals trained in radiochemistry. The types of opportunities available will 
be described. 



113 ™^ USE OF RADIOISOTOPES T DETERMINE GROWTH RATES OF MARINE ORGANISMS: A CASE 

STUDY OF THE CHAMBERED i^AUTILUS. J. K. Cochran , Marine Sciences Research Center 
State University of New York, Stony Brook, New York, NY 1179A-5000, N. H. Landman 
American Museum of Natural History, Central Park West at 79th Street, New York, 
N.Y. 1002A 

The growth rate of marine organisms is of considerable practical importance yet is 
often difficult to determine. One approach is to use r*.dioiso topes dissolved in sea 
water as clocks to determine growth rates. Organisms which secrete a calcareous shell 
can incorporate these radioisotopes during shell formation. Once incorporated in a given 
growth increment of shell, they are isolated from their sea water source and undergo 
radioactive decay. Two classes of radioisotopes are of use: 1) those produced naturally 
in the oceans from decay of uranium and thorium and 2) those added by human activities 
such as atomic weapons testing. We have used both types of radioisotope to determine 
growth rates of the chambered nautilus. The results indicate that the nautilus takes 
several wc*eks to a year to form a chamber (depending on growth stage of the animal) and 
lives for 10-15 years. This is a slower growth rate and longer lifespan than most other 
cephalopods such as the squid and octopus. 



ON THE USE OF RADIOACTIVE '^RUGS TO UNDERSTAND PRAIN CHEMISTRY. R.J. Hitzemann, 
Department of Psychiatry, SUNY at Stony Brook, ntony Brcok, New York 11794-8101 

Radioactive drugs have contributed greatly to an understanding of brain chemistry. 
Such compounds are useful to detect the sites (receptors) where drugs bind in the brain. 
For example, by studying the binding of ^H-cocaine or amphetamine, it has been possible 
to show that the addictive (reinforcing) properties of these pot(?nt central stimulan s 
is associated with a specific neurotransmitter (dopam.ne) system. ^H-phencycl idine (PCP) 
binds to quite different sitss in the brain - one associated loosely with the endogenous 
opiod systems, and one associated with the excitatory amino and neurotransmitters. The 
binoing of the hallucinogens such as 3h-lSD, is yet to a different set of receptors, 
those associated with the brain serotonin systems. ^H-drugs are also used to test hypo- 
theses regarding the pathology of psychiatric disorders. By studying post-mortem the 
binding of ^H-antipsychotic drugs to the brains of schizophrenics, it has been possible 
to show that at l.ast some schizophrenics have significantly more dopamine receptors 
(which could account for the psychotic symptoms). Overall, one can clearly conclude 
that the impressive progress in the neurcscientes over the past 20 years would have been 
impossible mthou^ radioactive compounds. 
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115 POLARIZED LIGHT MICROSCOPY - TECHNIQUES I. Gary J. Laughlin. McCrone Research 
Institute, Chicago, IL 60616-32O2. 

The compound light microscope takes many forms. In biology and medicine it is 
designed to reveal fine detail of plant and animal tissue. Metallurgists use an 
inverted microscope or metallograph to examine the fine detail of opaque metal 
specimens. Minert-logists and chemists use a polarized light microscope (PLM) to 
characterize, identify and compare small objects in many fields from chemistry to 
criminalistics. The PLM is fitted with two polarizing filters and a rotating stage for 
orientation of the objects be^ng viewed. 

Before the PLM can be used effectively the sample is prepared for best viewing 
and study. Small particles are immersed betwen microscope slide and coverglass in a 
liquid of appropriate refractive ir. Some are dissolved in a drop of solvent on a 

slide and recrystallized; other melted and allowed to crystallize on cooling; more 
massive hard substances are sliced with a diamond saw then ground thinner and polished 
to yield a thin section; softer substances are cut with a microtome to prepare their 

thin section. , t.tv. u 

None of these techniques requires costly equipment and even the PLM can be an 
easily modified biological microscope at a negligible cost. 

116 POLARIZED LIGHT MICROSCOPY - TECHNIQUES II. Stephen Skirius, Department, of 
Chemistry, Florida State University, Tallahassee, FL 32306-3006. 

Polarized light microscopy (PLM) is an assembly of techniques for the 
characterization of solid substances. Often, such are very small, even single 
subnanogram particles. The polarized light microscopist can characterize and4,dentify 
such samples but the chief advantage of PLM is its .speed and dependability of its 
techniques. No other instrument yields such a rich assortment of identifying 
characteristics. Observations made routinely include size, shape, surface texture, 
transparer-y, color, refractive indices and an array of optical properties dependent on 
the use of polarized light. Any substance can be examined by PLM: small P"ticles 
directly: rocks and minerals by grinding and polishing thin sections; softer solids by 
microtome-cut sections; and organic compounds by thermal methods. In addition, chemical 
reactions can be performed on a microscope slide. Phase and composition diagrams are 
also readily determined. Finally, important industrial products and processes can be 
studied for quality or to correct faults. 
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APPLICATION OF THE POLARIZED LIGHT MICROSCOPE IN THE FORENSIC LABORATORY - HAIR, 
FIBERS AND THE ATLANTA MURDERS. Larrv Peterson . Georgia Bureau of Investigation, 
Division of Forensic Science, P. 0. Box 370808, Decatur, GA 30037 

The forensic microscopist studies trace evidence: small particles of drugs, 
explosives, soil constituents, fibers and hairs and paint pigments. Most of the traces 
are very tiny particles, light in weight and small in number. the polarized light 
microscope is the ideal and almost Che only instrument for their study. Hairs and 
fibers are an excell-,nt subject to show the uses of the PLM in the detection and 
solution of crimes. The Atlanta murders, in turn, is an excellent example of a major 
crime whose solution depended to a large degree on hair and fiber evidence. Over a 
several year period during the middle 1980s, a series of nearly 30 murders of young 
black males shocked the world and alarmed Atlantans. Very extensivo* police 
investigation included collection and examination of fibers and hairs from each ot the 
victims. The homes, cars and clothing of miny suspects were carefully examined for 
similar fibers and hairs. Eventually, fiu..rs and hairs from the home, cars and clothing 
of one suspect, Wayne Williams, showed many Incrirairsting similarities, this evidence, 
based on the PLM investigation, convinced the authorities to charge William.s and he was 
convicted and sentenced to life iisprisonrarnt. 
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118 APPLICATION OF CHEMICAL MICROSCOPY IN THE CRIME LABORATORY - SOILS, MINERALS AND 
MURDERS. John Kilbourn . State Police Forensic hu\ ^xatory , Huntsville, AL 35801. 



Soil minerals are an impoitant type of trace evidence in all Police crime labs 
and the polarized light microscope is the xdc ^1 tool for characterizing, identifying and 
comparing the tiny particles present in soils. Soils vary considerable from one part 
of the country to another and even one part of town to another. Snail amounts of soils 
(dirt) are picked up on our shoes, car or truck tires or by any object coming into 
contact with the gr^^und. Each sa»uple consists of a variety of chemical and biological 
components. Each such particle is recognized by the forensic microscopist using the 
polarized light microscope. The aggregate of these components, their size and their 
percentage composition characterized that sample and its location. For these reasons, 
soil samples have been important iu the solution of many crimes and the conviction of 
many criminals. 



119 APPLICATIONS OF CHEMICAL MICROSCOPY IN THE FORENSIC LABORATORY - DRUGS. Joe 
Koles, Drug Enforcement Agency, Washington, D.C. 

One of the most difficult trace evidence areas is drug (controlled substances) 
identification Because the American public manages self- abuse with several hundred 
different drugs, their identification by polarized light microscopy (PLM) is complex. 
Long practice and study is required to develop confidence in the PLM identification 
procedures. Most forersic investigators, even otherwise competent light microscopists 
generally turn instead to other techniques such as gas chromatography combined with mass 
spectroscopy. PLH is, however, still a potent tool in trained hands for the certain 
technique. At the very least, it is often used for the rapid detection of specific, 
most commonly used drugs such as cocaine and heroin. The PLM methods used by successful 
drug analysts include measurement of the distinctive optical properties shown by all 
drug crystals or the use of chemical reactions on a microscope slide. These 
micr crystal (or microchemical) tests have a long history of successful application to 
drugs . 



120 ™E of INOBGANIC aiEMISTRy IN TEE NEW DB3REE OmONS OF OHE QDWHTTEE ON 

HOFESSIONfiL TRAININS (A(S) . Herbert P> Kaesz . Department of Chenistry and 
Biochemistry, University of California, Los Angeles, CA 90024-1569. 

Ohe new degree options in the 1988 Extension of the 198:J CPT Guidelines are each 
expected to contain a ssmm S-year chemistry core curriculun consisting of a miniimsn of 
28 sonester credit-hours. Elenentary and intermedia*:e inorganic chenistry is expected to 
receive ggngarable enigh a ais with other basic areas listed in the core. Assuning an intro- 
ductory course contains elementary principles of chemical bonding, thenrodynamics, and 
seme descriptive inorganic chemistry, a one sanester or two-quarter intermediate level 
course should also be offered in the core. Such a course may be "pre-P. Chem.**, and would 
necessarily require that seme of the topics which in the past have > yen included in a 
typical "Advanced Inorganic Chemistry" course be incorporated into ^n integrated advanced 
course. CPT has invited the Division of Inorganic Chenistry to advise on tho contents of 
such a one semester or two-quarter intermediate course. Proposals by the Division will be 
presented by another speaker in this program. ^ 



WHAT TOPICS SHOULD BE COVERED IN THE INTERMEDIATE INORGANIC COURSE? 
John G. Verkade . Department of Chemistry, Iowa State University, Ames, lA 500 II . 



The 3-year chemistry core in the new ACS CPT degree options contains a requirement for 
elementary inorganic chemistry (presumably covered in an introductory first-year course) and a course in 
intermediate inorganic chemistry. The question regarding the topical content l **he intermediate inorganic 
course has been the subject of considerable discussion in the inorganic community over the past two years. 
An accompanying question is that regarding the timing of the course • should it be pre- or post-P. Chem? 
A .subcommittee was constituted by the ACS Division of Inorganic Chemistry (DIC) to determine whether 
a conbcnsus on these issues could be reached. The proposals made to the DIC by its subcommittee will be 
presented and discussion will be invited. 



^22 CATALYZING SOLID-STATE CHEMISTRY INSTRUCTION. Arthur B. Ellis, Department of 
Chemistry, University of Wisconsin-Madison, Madison, WI 53705 

With the support of the ACS Division of Inorganic Chemistry, a national ad hoc 
committee has been formed, having as Its goal the creation of Instructional material 
for solid-state chemistry. Results of a national survey, conducted to ascertain 
what materials are needed, will be presented. An update of the committee's 
activities will be provided. 



123 INORGANIC CHEMISTRY FOR BIOCHEMISTS: AN IDEA WHOSE TIME HAS COME? B^ 

A> Averill , Department of Chemistry, University of Virginia, 
Charlottesville, VA 22901 

Recent developments in the hybrid field of bioinorganic chemistry (or 
metal lobiochemistry) have demonstrated the fundamental importance of inorganic 
chemistry to an unde»*standing of a wide variety of biochenical systems and 
processes. A brief overview of the role of metal ions in biological systems and 
"inorganic" metabolism will be presented, followed by a consideration of which 
aspects of basic inorganic chemistry should be included in a sophomore-level 
course designed for the biochemistry-option ACS major. Finally, some suggestions 
will be made regarding ways to enrich more traditional freshman- or senior-level 
inorganic courses with topics from bioinorganic chemistry. 
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INCLUDING INORGANIC DIVERSITY IN THE ACS INORGANIC EXAM(S). John H, DeKorte, 
Department of Chemistry, Northern Arizona University, Flagstaff, AZ 86011, Current 
Chair ACS Inorganic Examination Cormiittee. 

The inherent diversity of the field of inorganic chemistry and the diversity of 
approaches currently being used to satisfy the ACS requirement of one year of inorganic 
chemistry for ACS Certified Chemistry majors has caused some difficulties in creating 
a representative standardized examination. The manner in which this has been addressed 
in working to produce the 1991 version of the ACS Inorganic Examination will be 
discussed. The committee has incorporated more bioinorganic, organometallic, and solid 
state questions in the forms that are currently being pre-tested. The overall 
composition of the pre- test forms, and the results or the pre-testing will be discussed, 
finally, time will be given for audience discussion concerning the need for developing 
an examination which tests basic inorganic chemistry and a separate examination which 
tests advanced inorganic chemistry.. 



THE MULTI-FACETED ROLE OF A FRESHMAN LABORATORY COORDINAIOR. RRWood, 
Department of Chemistry, University of California, Davis, California 95616. 

Man> large universities emplu> individuals to serve as coordinators of the freshman laboratory program. 
WTiile the actual responsibilities uf these individuals vary greatly at each university, each coordinator tends to 
have man> responsibilities that woald not be immediately obvious from the position title. The Freshman 
Laboratory Coordinator position at U.C. Davis does indeed involve many varied responsibilities, including 
class scheduling and enrollments, supervision and training of teaching assistants, creation and maintenance of 
experiments, creation and maintenance of student and instructor manuals, supervision of laboratory ^xading, 
and coordination with faculty uiembers. The integration of these and other ongoing responsibilities will ht 
discussed along with new responsibilities that are presendy being proposed. 



126 A COG ON A WHEEL IN THE GENERAL CHEMISTRY MACHINE. Patricia A. Metz , Department 
of Chemistry, Texas Tech University, Lubbock, TX 79409 

Managing a large general chemistry program is analogous to running an intricate 
^machine of human wheels* The wheels are students, faculty, graduate and undergraduate 
teaching assistants, course supervisors, prep-lab staff, office and storeroom personnel, 
and part-time instructors, among others- Each wheel has a vital function in the oper- 
ation of the program and each wheel works best when all its cogs or individuals are 
properly maintained. The person ultimately responsible for keeping the cogs primed is 
the coordinator of general chemistry. Sometimes, though, the coordinator fails to rec- 
ognize the smooth operation of the cogs or fitar them grinding at the wheels because the 
cogs are buried in the system. This taik is focused on the general chemistry machine 
from the dual perspective of a person who nas been a cog on many different wheels and 
who will now run the machine. 



IN SEARCH OF THE LOST CHORD: COORDINATING THE GENERAL CHEMISTRY 
PROGRAM AT SMU. T'^omaj; T. Greenbowe . Department of Chemistry, Southeastern 
Massachusetts University, North Dartmouth, MA 02747. 

An overview of the successes and recalcitrant problems encountered while cooniinating the general 
chemistry lecture and laboratory sections for 900 s^-dents at Southeastern Massachusetts University. 
Our "cneral chemistry personnel consists of ten (more or less) professors, one general chemistry 
lecture and lab coordinator, several part-time and full-time visiting lecturers, graduate and 
undergidduate teaching assistants, two chemistry technicians, and several undergraduate workstudy 
students The issues to be discussed: obtaining a consensus among the professors for a lecture topic 
sequence and schedule, sequencing the laboratory experiments to fit the lecture topic sequence, pre- 
testing stude-..s, monitoring the level and pace of the lectures taught by different professors, 
maintaining equity in exams written by and administered by different professors, peer teaching 
evaluations student evaluations, and course evaluations. Also, how we use detailed technical sheets 
to minimize "creative thinking" with our undergraduate work study students as they set-out the 
equipment and set-up the lab for each laboratory experiment The unique feature of our technical 
sheets is a statement or two of the reasons why the coordinator wants the lab and the equipment set- 
up a certain way, and why it may not be a good .dea to do it the "easy" way. 



GENERAL CHEMISTRY COORDINATO? 3 : WHO THE HECK ARE WE? B. A. Sawrey, Dept. of 
Chemistry, U.C.S.D., La Jolla, CA 92093 

Faculty or staff, tenure-track or non- tenure -track, appreciated or abused, by 
training or by default, permanent or temporary -- the job of coordinating gener?/* 
chemistry (both lab and lecture courses) is one which more and more colleges and 
universities find requires the full-time attention of a professional. The spectrum of 
titles and responsibilities of such positions will be explored. Kach job is unique and 
requires special matching with the proper person. Examples of wno is doing what as a 
general chemistry coordinator will attempt to demonstrate the rarge of methods used by 
campuses to adapt to the need for such a creature. 



129 IMPROVING A FRESHMAN LAB PROGRAM: GOALS AND REALITIES, S.T. Marcus . Department 
of Chemistry, Cornell University, Ithaca, New York 14853 

When the finest students majored in physics and chemistry, rather than in 
business and pre-law programs, and when our chemistry classes were filled to over- 
flowing, we could afford to offer dull introductory laboratory programs to our 
students. We can no longer afford to be complacent. Recognizing this, Cornell 
University has undertaken an ambitious program to rejuvenate the laboratory components 
of its freshman courses. This talk will discuss the goals, realities, plans and 
actions associated with that program. Included in the talk will be a brief overview 
of insights ".ained as a result of visiting more than thirty ctiTferent chemistry 
departiD .its, as well as a description of a number of the experiments developed for 
the new laboratory programs. 
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THE LABORATORY COORDINATOR AT VASSAR COLLEGE. Christina Noring Hammond , 
Department of Chemistry, Vassar College, Poughkeepsie, NY 12601. 

The Laboratory Coordinator at Vassar College plans the laboratory programs 
for both general chemistry and organic chemistry, develops and tests experiments, 
writes the laboratory manual for general chemistry, oversees the preparation for the 
laboratories by the stockroom personnel and teaches several laboratory sections. The 
general chemistry laboratory program and the responsibilities of the Laboratory 
Coordinator as they relate to this program will be discussed. 



131 WHY ADVANCED PLACEMENT CHEMISTRY? Ronald D. Archer , Department of Chemistry, 
University of Massachusetts, Amherst, MA 01003. 

During my tenure as an Advanced Placement (AP) Chemistry reader, table leader, 
and chief reader, I became mucn more concerned about what happens to high school 
chemistry students before "we" see them in college. Discussions with high school 
teachers and students o ver the past fifteen years have convinced me that Advanced 
Placement Chemistry has a valuable place in secondary and higher education despite 
its apparent misuse in some secondary schools. The history, purposes, and uses of 
AP Chemiacry will be briefly reviewed along with a short discussion of the examination, 
what colleges and universities can do to enhance the knowledge base of the AP student, 
and why I believe that AP Chemistry teachers who teach AP Chemistry as a second year 
course are, in general, our best high school chemistry teachers. Am I right? 



132 HIGHLIGHTS OF AN AP CHEMISTRY COURSE. A. Joe Clark , Clarke Central High School, 
350 S. Milledge Ave., Athens, GA 30606. 

This presentation will address specific issues involved in teaching Advanced 
^ Placement Chemistry at Clarke Central High School in Athens, Georgia. The discussion 
will include a descri^/Lion of the school environment, student background, compari'^on 
of AP Chemistry curriculum with that of the first year high school chemistry co« >e, 
teaching strategies for the AP Chemistry course, and administrative support anchor 
difficulties associated with maintaining the program. 
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133 AP CHEMISTRY LABORATORY. Frank Cardulla , Niles North High School, 
9800 Lawler Ave., Skokie, IL 60077 



This presentation will deal with a number of pertinent topics related to 
laboratory work in Advanced Placement Chemistry, including various philosophies 
regarding the proper role of laboratory work in AP Chemistry, the relationships and 
differences between an AP laboratory program and laboratory work typically done in a 
1st year course, equipment and time requirements, techniques of creating additional 
laboratory time in the traditional high school schedule, typical laboratory programs 
used at some "successful" AP schools, and the relationship between the AP laboratory 
program and the AP exam, and how colleges of Ten view the laboratory preparation of 
AP Chemistry candidates compared to the preparation typically accorded their own 
students. 



134 THE AP CHEMISTRY EXAM - HOW IS IT EVALUATED? Arden P. Zipp , Chemistry 
Department, SUNY-Cortland, Cortland, NY 13045. 

Over 180C0 free-response AP Che»^ try exams v/ere graded by 45 university ard 
secondary school teachers during a ^xx day period in June. This activity will be 
described with particular emphasis being placed on the setting of grading standards 
and the maintenanje of consistency on the part of readers. 



135 PRESENT CONCERNS. Gregory R. Choppin , Department of Chemistry, Florida State 
University, Tallahassee, FL 32306-3006. 

A 1989 survey of students who took the 1989 Advanced Placement (AP) Chemistry 
Examination shows that less than 17% of vhe students who took the examination had the 
cour.ce background and the amount of class and laboratory time that the AP Chemistry 
Course description brochure recommends. The overall effect produced when large 
numoers of students with less than adequate preparation in chemistry take the examina- 
tion is a perception that the AP Chemistry examination is more difficult than AP 
examinations in other non-science subjects, i.e. a smaller percentage of students 
receive the generally acceptable grade of 3 or higher. The role of the AP Chemistry 
Test Development Committee in striking a balance between encouraging the study of 
advanced science courses in secondary schools and maintaining the high quality of the 
program will be discussed. Also, the dilemma associated with widespread restrictions 
in the scheduling of classes in secondary schools and concerns over funding alloca- 
tions for and safety in the high school laboratory will be addressed. 
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AP CHEMISTRY STUDENTS AT THE UNIVERSITY OF MICHIGAN. M. David Curtis and 
Seyhan N. Ege , Dept. of Chemistry, Univ. of Michigan, Ann Arbor, MI 48 109. 



In the past, many AP Chemistry students who had credit for the entire general chem- 
istry sequence were counselled (by non-department counsellors) to not elect organic 
chemistry in their first ^erm on campus. The rationale was that they should first gain 
a year of college experience. Consequently, the Chemistry Department never saw many of 
the over 400 students admit tf.d per year with AP Chemistry credits. This loss of students 
with interest and excellent background is unacceptable in the current shortage of science 
students. In the fall of 1989, the Chemistry Department started a new curriculum, the 
first year of which is a sequence of courses that stress qualitative reasoning skills 
(vs. mathematical problem solving) and use organic reactions with everyday applications 
to convey the "way chemists think". AP Chemistry students were counselled to enroll in 
these courses, since they represent a radical departure from material and approaches in 
the student's high school background. This presentation will describe the new curriculum 
and focus on the overall enrollment' patterns, grades, successs and retention in chemistry 
of AP students prior to and after the introduction of the new curriculum. Interviews 
with students will also be used to assess the efficiency of the new approach to retaining 
and/or stimulating students' inteiest in chemistry and the basic sciences. 



New Tools for Interactive Video. Stanley Smith, Department 
of Chemistrv, University of IllMioisi Urbana. IL 61801 

TV images stored on a random access ^ideo disc have been combined 
with computer graphics in the development of programs for the 
.teaching of chemistry. New display technology makes it possible 
to change the size and position of full motion video, in real 
time* and to display the image on a standard computer monitor. 
Techniques for creatinq and using multiple video images on a 
single display will be' demonstrated in instructional programs. 



CD-ROM AS A STORAGE MEDIUM; Alton J. Banks, Dept. of Chemistry, Southwest Te 
St.^te University, San Marcos, TX 78666 

The advent of optical media as a storage device has provided a repository 
for large amounts of information on a single optical disc. The technology 
of this medium will be briefly explored. Examples of present hardware an( 
software will be given. The possibilities of the medium for interactive 
instruction will be explored. 
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B 139 ENHANCING INSTRUCTION WITH DIGITIZED VIDEO IMAGERY. Loretta L. 

Jones , Department of Chemistry, University of Illinois at Urbana- 
P Champaign, 601 S. Mathews, Urbana, IL. 61801 

Multimedia technologies offer a means of providing students with inter- 
active lessons that expand the curriculum by introducing a broad variety 
of visual imagery. Video images can be digitized and stored on a com- 
puter disk or they can be combined into a master videotape and trans- 
ferred to videodisc- Digitized video images on a microcomputer disk do 
not easily allow motion, but offer the advantage of instant recording 
and updating, without a mastering requirement. Multimedia courseware 
and tools for the development of classroom presentations using digitized 
video imaaes will be demons tr3tec. 
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Application of Commercial Bardvare-Sof tvare Packages to Data Acquisition and 
Control in the Teaching Laboratory. T.H, Ridgwav , Dept. of Chemistry, University 
of Cincinnati, Cincinnati, Ohio 4522X1 

The availability of commercial hardware and software for generic data acquisition 
and control applications has the potential for allowing relative neophytes to implement 
sophist,* cated laboratory experiments involving computer aided experimentation. 

There are essentially two different vendor approaches that can be recognized. The 
first is the software vendor who provides drivers which allows a number of different 
hardware products to interface to their software package. The primary example of this 
class is the spread sheet interface. A less well known example is a package vhich 
interfaces a number of vandors hardware to a MathCad like software package which 
provides complex data manipulation capabilities, including Fourier transformations. The 
second approach orginates with hardware vendors whc are now beginning to provide 
application software. Some of these are quite elegant, providing data manipulation and 
display, conditional control and even a user designed "front panel** for the software 
"instrument". 

We may now be reaching the point where you won't be able to recognize the pioneers 
by count injj the arrows in their back. 



CHEMISTRY AND THE NeXT COMPUTER. Alfred J. Lata . Depdrlment of Chemislry, 
University of Kansas. Lawrence. Kansas 66045. 

The NeXI computer (the •Cube*), by NeXT Inc., is the latest weapon in the computing arsenal, 
the first commercial example of the *3M' computer desigried for educational purposes. 

The hardware aspects of the NeXT computer will be presented and discussed, and the innovative 
hardware pieces including the 256 Megabyte magnetic optical disc, 1024 x 832 pixel (2 bi;) high 
resolution screen and 400 dot per inch laser writer will be discussed. The hardware and software 
currently available will be shown and discussed. The use of the Interface Builder and the Application 
Kit found in NextStep. the object oriented programminj system will be s.^own. Currently available 
commercial software for the NeXT will be discussed, and applications of this software for use in 
Chemistry will be illustrated. Contemporary use of the computer at educational institutions, and 
software used and/or developed at these institutions will be presented andi discussed. 
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1A2 DO THEY HEAR WHAT I HEAR: THE KAZOO OF CHEMISTRY . Alfred J. Lata . 
Department of Ctiemistry, University of Kansas, Lawrence, Kansas 66045. 

As Chemistry instructors, we write the equations, draw the molecules, solve the problems, and 
say the words: but in all of this, do the students hear what we hear? {The Music of the Molecules?) 

Let us walk a few feet in their shoes. Let's for a few moments put ourselves in a sit ion where 

we hear words and see 'equations' unfamiliar to most of us in the 'microscopic*, but obvious in the 
•macroscopic. Let's listen to the ''Kazoo of Chemistry". 



THE WORLD OF CHEMISTRY: THE IMPACT ON STUDENT'S COGNITIVE 
AND AFFECTIVE DOMAINS. Dr. Nava Ben-Zvi . The World of 
Chemistry , Dept. of Chemistry, University of Maryland, 
College Park, Maryland 20742 

A one oage flyer promoting the iVCRLD OF CHEMIST.RY (WOC) telecourse states 
"A world'of living cells and synthetic materials; a modern world in which 
society and technology are interdependent; a irvorld of structure of 
phenomena; this is The World of Chemistry..." This statement expresses 
the rationale underlying the WOC educational package. We as educators, 
are concerne'^ not only with the general goals, but with the educational 
outcomes of the study of WOC. An evaluation study of the WOC materials 
has been carried out with 4 and 2 year college and university students 
from different institutions in the United States. The data obtained from 
faculty and students has been analyzed and compared to WOC's proposed 
behavioral objectives. Teaching suggestions focusing cn students' 
alternative framewoirss and attitudes towards chemistry have been designed 



WHAT IS WRONG WITH THE GENERAL CHEMISTRY COURSE? RJ. Gillespie . 
Depsrtment of Chamistry, McMaster University, Hamilton, Ontario, Canada L8S 4M1. 

1 • The general ct.amistry course contains too much material and the text books are far toe 
long. 

2- It is aimed too much at the chemistry major rather than at the majority of the students in 
the course who take little if any more chemistry. 

3. There is too much difficult abstract theory that can only be very superficially treated 
because of limitations of time and consequently is not understood by the majority of th£ 
students. 

4. There is too much emphasis on physical chemistry and not enough on organic and 
inorganic (reaction) chemistry. 

As a consequence many students regard the course as very difficult, uninteresting, uninspiring 
^""d irrelevant. Suggestions for a new reduced course content will be discussed. 
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145 PHILOSOPHY OF CHFWISTRY IN THE U.K. SCIENCE CURRICULUM 

F. Michael Akeroyd, Bradford and Ilkley Community College, Great Horton Road, 
Bradford BD? 1AY U.K. 

In Sept. 1989 far reaching reforms were introduced into U.K. science 
curricula. This paper is a sequel to one presented at the 1st International 
History & Philosophy in Science Education Conference, Tallahassee, Nov. 198 
and shows how work published by the author (J. Chem. Educ. 1984, 6±, 4j4 
and Brit. J. Phil. Sci. 1986, 37, 359) on the philsophy ofchemistry could be 
integrated into normal classroom lessons for students K10— t K1?. 
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DESIGN OF A COURSE IN CRITICAL THINKING. John E. Bauman , Department of 
Chemistry, University of Missouri, Columbia, MO 65211. 



A seminar course for honors freshmen is described. The work of W. Perry, M. 
Belenky and others concerning stages of intellectual development during the college 
years is applied to instruction at various levels of thinking: cor^lex, contextual 
and creative. The work of C. Nelson in Biology is applied to chemistry classes. 
Implications for extension to large lecture sections are made. A reassessment of 
lecture styles, textbooks, discussion sessions, laboratory sessions aM even student 
evaluations of all these is made. 



lERlC 



ARE WE TRAINING STUDENTS TO MAKE OBSERVATIONS? John Tanaka and Maria Sedotti 
Department of Chemistry and School of Education, University of Connecticut, 
Storrs, Connecticut 06269-3060. 

A corollary to Vruman Schwartz's "Do we train students to ask questions or answer them" 
is "Are we training students to observe and record or fill in blanks?" In order to answer 
this question, the high schools in the State of Connecticut were surveyed to ascertain the 
type of laboratory experiments used and the techniques employed in carrying out the lab. 
The high schools in the State were divided into four groups depending on class size. The 
small high schools (24), had class sizes from 36-98. The medium high schools (116) had 
class sizes from 100-350. The large high schools(22), had class sizes 350-530. Four 
high schools were extra large with class sizes of 550 to 715. Questionnaires were sent 
to all high schools except for thoce in the medium c?itegory. A random selection of 25 
high schools was made from this group. Phone calls were made to those not returning the 
questionnaire. The results, which will be analyzed and discussed, indicate that more 
needs to be done to train students to make basic scientific observations and to record 
these observations in a laboratory notebook. 



THE USE OF "MARATHON" PROBLEMS AS EFFECTIVE VEHICLES FOR THE PRESENTATION OF 
FRESHMAN CHEMISTRY LECTURES. James H> Burness , Departmen** of Chemistry, The 
Pennsylvania State University, York Campus, 1031 Edgecomb Avenue, York, PA 17403^ 

The nature of the typical freshman chemistry course is such that the course is 
usually best presented by use of the standard lecture approach. If the instructo' 
attempts to provide detailed and complete notes, the studc^nt is sometimes so busy taking 
notes that he or she misses important points of the lecture. Another result of this 
approach is that students might not see how the topics from a given chapter are related. 
The purpose of this paper is to present a variation of the "lecture" approach which uses 
a "marathon" probleir to cover the material in a particular chapter. These marathon 
problems are long, u^mprehensive and difficult problems which are solved together by the 
instructor and the students. The problems provide a vehicle for introducing the chapter 
material, exploring alternative problem-solving approaches, promoting instructor-student 
interaction during the lecture and," most importantly, seeing how -he many concepts and 
topics in the chapter are integrated into a coherent problem. Several marathon problems 
and their solutions will be discussed during the talk. 
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WRITING IN GENERAL CHEMISTRY, Melanie M. Cooper. Department of 
Chemistry, Clemson University, Clemson, SC 29634-1905 

In many large multisection general chemistry courses, it is a fact that students are 
assessed mainly on their responses to multiple choice questions. In turn, this method of 
testing seems to be affecting how students study and learn material. In an attempt to 
counteract this trend, we have begun a program in which writing assignments are required 
of the students. Writing can be a oowerful tool, with which a student can reason towards the 
solution to a problem. Clear presentation by the student, of problems with material or new 
principles, also allows fresh and deeper Insights by both teacher and students, in addition to 
opening up a communication path between teacher and students. The introduction of such 
writing assignments into large multisection general chemistry courses both in lecture and 
laboratop/ will be discussed. 



THE USE OF "WRITING TO LEARN" IN A LARGE ORGANIC LECTURE 
COURSE Kenneth O. Pohlmann, Dept., of Chemistry, St. Mary's University, One 
Camino Santa Maria, San Antonio, Tx. 78284 



This past academic year, students were required to turn in daily lecture summaries of one-two pages. 
The course had an enrollment of ninety students. The procedures that were followed to accomodate tne 
large class and accompanying paper work will be descri ^ed. Also, a unique grading scale, entitled WICK, 
designed for the summaries will be presented. The success of this pedagogical approach will be 
demonstrated by showing a comparison of student performance to past years. Of significance is the 
observed increase in class averages on exams. Improvement in classroom pt^rformance of low ability 
students will also be shown, 
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MICROSCALE GENERAL CHEMISTRY EXPERIMENTS. Mighad D. Hampton. 
Department of Chemistry, University of Central Florida, Orlando, FL 32816 and Jerry L. 
Mills, Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX 
79409-1061 

Reduced scale, generally termed microscale, experiments have been shown to be very 
effective teaching tools. This fact along with the, enhanced safety, greatly reduced cost, and 
sjopUicantly decreased disposal costs of these Experiments is resulting m their increasing 
acceptance in undergraduate and precollege teaching labs. This talk will focus on 
microscale experiments for general chemistry /laboratories and will discuss the history, 
practical aspects, and safety considerations of these experiments. 
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MICROCHEMISTRY LAB TECHNIQUES FOR HIGH SCHOOL CHEMISTRY. 
John J. Mauch . Pasco High School, 1108 Worth 10th, Pasco, WA 99301 

Chemistry as an experimental science for the high school is facing several problems, 
safety, cost of materials, disposal of chemicals, and the appropriateness of lab experiences. 
The lab is often the most remembered and visible aspect of chemistry. This talk will disc.iss 
recent developments in the field of microscale chemistry including the types of experiments 
that can be done. Since smaller quantities of cl.<.micals are used the expense is about one 
tenth of a usual experiment along with a quantum leap in the safe manipulation of 
potentially hazardous suostances. Many experiments can be done in one third the time. 
These exp' riments use a variety of plastic trays, pipets, cassette boxes, and small culture 
tubes. 



153 INNOVATIVE MICROSCALE LAB TECHNIQUES AND DEMONSTRATIONS. Bob Becker, 7571 
Buckingham Drive, //5, St. Louis, Missouri 63i05 

Recent directives in chemical education have focused on the microscale lab as a cost 
effective time efficient, safe, and exciting alternative to many traditional scale laboratories 
This presentation will cover a variety of innovative, yet inexpensive, microscale laf 
techniques and demonstrations and will include a discussion of their versatility and user 
friendliness". Topics will include: micro "shake down" kinetics; microscale gas generation, 
delivery, and testir.g ; micro extraction and distillation; Cartesian r^itrievers and electrolytic 
divers"; conductivity probes; micro rocket labs; and more. 
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MICROSCALE GENERAL CHEMISTRY EXPERIMENTS POR MACROSCALE 
CLASSROOMS: A SIMPLE "ACTIVIT/ SERIES" EXPERIMENT, Marcia Bailey, 
Department of Chemistry, Central Michigan University, Mt. Pleasant, Michigan 48859, (517) 
774-3981. 

At Central Michigan University 800 students per year enroll in a lecture/laboratory 
liberal ajtb chemistry course entitled "Armchair Chemistry". In each section of 135 students, 
microscale general chemistry laboratories are integrated with lecture material. In this 
presentation, a short microscale Activ."t> Series experiment will bt shared with be shared 
with participants. Two different CMU "Armciiair Chemistry" lab-lecture applications of this 
experiment will be described: (a\ as an integral part of an Oxidation-Reduction unit, and 
(b) as a bri»f part ox a Periodic T-iends unit, in order to introduce the concept of relative 
reactivities of two elements. 
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MICROSCALE LABORATORY INVESTIGATION. Jerry A. B ell and Linda R. Wolf, 
Department of Chemistry, Simmons College, Boston, MA 02115. 

Developers of niicroscale experiments and microscale laboratory programs should 
take pedagogical advantage of the speed, safety, simplicity, and low cost inherent in 
miCTOScale experimentation. The least useful approach is to use the extra time available 
"limply to add more exercises that demonstrate the concepts outlined in the text. B:;tter is 
ihe resurrection of some excellent experimental systems that have fallen into dis\ :>t >„c?use 
of safety and/or cost considerations, e.g. experiments with heavy metak., incluciiuf, silver. 
Best is to de\elop approaches t,.iat enable, encourage, ^nd reinforce student-designed 
investigations of chemical systems. We shall show examples of our approach which involves 
short, set-piece exercises to develop techniques followed by open-ended investigations using 
these techniques. 
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REEMPHASIZING THE INORGANIC COMPONENT OF GENERAL CHEMISTRY 
THROUGH THE USE OF MICROSCALE LABORATORY TECHNIQUES. Zvi Szafran : 
. Ronald M. Pike; Mono M. Singh; Chemistry Department, Merrimack College, North Andover, MA 
01845 and Judith C. Foster, Chemistry Department, Bo-vdoin College, Brunswick, ME 04011. 

Descriptive inorganic chemistry has largely disappeared fiom the general chemistry curriculum, 
with the general chemistry laboratory essentially becoming an introductory physical chemistry 
laboratory over the last 20 years. Lately, the American Chemical Society has called for an 
increased inorganic content in the chemistry curriculum, including general chemistry. Furthermore, 
many colleges use general chemistry as their infoduction to inorganic chemistry, without it 
adequately fulfilling this function. 

We, at Menimack and Bowdcin Colleges, have developed a new la', oratory program in general 
chemistry, at the microscale level. The goal is an increased emphasis on inorganic chemistry, 
without neglecting ihe other are.is commonly found in other freshm.an programs. 

This presentation will discuss specific microscale laboratory techniques, several experiments, 
crnn^ the overall ramifications of conversion to this approach. 
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MICROSCALE DETERMINATION OF MAGNETIC SUSCEPTIBIUTY. Mm 
Woolcock. Department of Chemistry, Indiana University of Pennsylvama, Indiana, PA 
15705, Zvi Szafran, Department of Chemistry, Merrimack College, North Andover, MA 
OI845', Ronald Pike, Department of Chemistry, Merrimack College, North Andover, MA 
OI845! and Mono M. Singh, Department of Chemistry, Merrimack College, North Andover, 

^^itere are a number of traditional techniques for determining the magnetic 
susceptibility of transition metal complexes but only two are practical at microscale level, 
level These are the faraday method and the use of nuclear magnetic resonance. More 
recently, a new type of magnetic susceptibility balance, developed by D. F. Evans and 
Johnson Mathey/Aesar, has appeared that wi]^ also operate at the microscale level using 
solid, liquid, or solution samples. We will describe the use of this Dalance with each type 
of sample and compare the results obtained to those found using NMR We wiJl also 
describe a number of microscale synthetic procedures that utilize these magnetic 
susceptibility measurements as a major method characterization. 



MICROSCALE SYNTHESIS, REACTIONS AND ANALYSIS OF LEAD(II) IODIDE FROM LEAD(II) 
CARBONATE. AN ADVANCED GENERAL OR SOPHOMORE INORGANIC CHEMISTRY LABORATORY. Mono 
M. Singh; Zvi Szafran; Ronald M. Pike. Department of Chemistry, Merrimack Colleg 
N. Andover, MA 01845 

An advanced general or sophomore inorganic chemistry laboratory dealing with the 
microscale synthesis of lead(II) iodide from lead(II) carbonate and its subsequent 
analysis has been developed. Tr»is paper will describe the method or preparation and 
analysis of the titled compound where lead is determined by a micro-gravimetric method 
or by atomic absorption spectroscopy. The iodide is determined by the precipitation of 
silver iodide. Remaining lead(II) iodide may be recycled. Student results will also be 
presented. 



159 PREPARATION OF BUTENES BY E^ AND E2 ELIMINATION. Bjorn Olesen , Department 
of Chemistry, Southeast Missouri State University, Cape Girardeau, MO 63701. 

Common methods for introducing unsaturatio'n into organic compounds include 
dehydration of alcohols and dehyd-ohaiogenation of alkyl halides. This laboratory 
exercise all*.^s students to investigate product ratios obtained f •'^m the dehydration 
of I-butanol and 2-butanol, and the product ratios oucained from the 
dehydrohalogenation of 1-bromobutane and 2-bromobutane. The resulting butenes 
are analyzed by gas chromatography using 10% squalane on Chromasborb W/AW. Students 
work in groups of four and write a group report. The report must include a 
mechanistic rationalization of product distribution from each starting material. 
Student data for the past tnree years is included. 
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160 MICROSCALE REACTIONS OF VANILLIN. Rosemary Fowler . Department of Chemistry, 
Cottey College, Nevada, Missouri 64772. 



Even though most applications of organic chemistry are based on complex 
Qolecules, few traditional or microscale experiments using reactants with several 
functional groups are available. We have focused our attention on developing 
several related experiments that will allow us to study a compound with several 
functional groups. Our paper will present several microscale reactions, such 
as sodium borohydride reduction and the Cannizzarro reaction, which we have 
developed and used in our laboratory to study the chemistry of va.iillin 
(r-hydroxy-3-methoxybenzaldeh>de) . The products from these reactions, vanillin, 
vanillyl alcohol, and vanil. ic acid, have been isolated in good yield and high 
purity. Comparing the UV, IR, and NMR spectra of these compounds clearly 
demonstrate to the students the differences bstween the functional groups. 



A COMBINATION OF MICROSCALE AND fttCROSCALE ORGANIC LABORATORY. R. J. Watkins . 
Department of Chemistry, Carroll College, Waukesha, Wisconsin 53786T 

While the pedagogical, cost, and safety advantages of doing microscale organic 
experiments have been well documented, there will always be a need to continue doinq 
some macroscale work. This is especially useful as the organic course makes the 
transition from macroscale to microscale experiments. The recent review (Journal 
of Chemical Education, January, 1990) of Microscale Organic Laborato ry by Mayo, Pike, 
and Butcher raises a concern about the omission of conventional-scale techniques. 
Our course addresses that concern by initially having all students do exactly the same 
experiment on both the micro- and the macroscale level. Thus, they master both sets 
of techniques for recrystallization, distillation, and liquid-liquid extraction and 
see the advantages of each. After that, students alternate macro- and microscale 
experiments with half of the class doing each experiment each way. Student response 
has been excellent. 
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RECOVERY OF SILVFR FROM SILVER WASTE. A.H. Ackerman J A 
Murphy, and J.K. Heeren > Department of Chemistry, Trinitv' 
College, Hartford, CT 06106. ^ 

^nni Ju^ recovery of silver metal from laboratory waste (mostly 
AgCl) by several procedures is described. Conversion of the 
Sroutlined''^'' nitrate on a semimicro scale for recycling is 



^63 NEW MICROSCALE EXPERIMENTS Gottfried Brieger, Department of 

Chemistry, Oakland University 
Rochester, MI 48063 

Details will be presented on the adaptation of several synthetic 
organic experiments to microscale^ These in'^lude the photodimerization 
of maleic anhydride, the Diels -Alder reaction of cycloheptatriene, 
and the synthesis of azulene. 



J 64 A MICROSCALE SUBLIMATOR AND OTHER MICROSCALE DEVELOPMENTS 

Anthony Winston, Institute of Microscale Chemistry, Department of Chemistry, 
West Virginia University, Morgantown, WV 26506. 

Vacuum sublimation is one of the most convenient means for purifying volatile 
solids. Microscale texts include this procedure, but the equipment recommended 
generally consists of a combination of test tubes, filter flasks, and rubber stoppers. 
We have developed a one piece, low cost, glass microscale sublimator that fits the 
5 mL round bottom flask of the 10/10 standard taper kit. Sublimation is very 
convenient and a wide variety of materials have been sublimed using the sublimator. 
Other developments include a low cost IR cavity cell for solution spectra and the 
application of FTIR in the microscale laboratory. The new microscale sublimator 
will be available for examination as well as results of the applications of the 
FTIR. 



165 USE OF MICROSCALE MIXTURES AS QUALITATIVE ORGANIC UNKNOWNS. James a. Beres , 
Department of Chemistry, Shippensburg University, Shippensburg, Pennsylvania 
17257. 

Our second semester organic chemistry laljoratory course for non-chemistry majors 
traditionally has concluded with the identification of a single unknown. With the 
increasing emphasis on microscale techniques, we have modified the experiment so that 
students, are given a 1.5 mL two-component mixture. Its separation and characterization 
includes the following techniques: performing a fractional distillation using a 
Hickman Still, determining bo g and melting points by micro methods, obtaining and 
interpreting a mass spectrum a an infrared spectram, performing some classical 
functional group tests, and preparing a solid derivati/e. We have found that the 
students enjoy the challengs of dealing with a mixture at the microscale level and are 
usually quite successful in their attempts. The experiment not only introduces the 
methods of identification but reinforces a number of techniques already learned in the 
course. It also introduces the use of mass spectrometry as a tool for identification. 
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165 A NEW APPROACH TO MICROSCALE ORGANIC CHEMISTRY. R. W. Holman , R- K. Hessley, 

R. Beauvais, S. Bosch, L. Hayes, M. Lyons, and Smith, Department of Chemistry, 
Western Kentucky University, Bowling Green, KY ^2^0^. 



Traditional synthetic organic chemistry experimental procedures at the sophomore 
level include for the student the identity of both the starting material and the end 
product. The new approach to be described differs in that the identity of the. starting 
material, or the end product, or both, are unknown to the student* In the latter case, 
the student must interpret supplied (or experimental) spectroscopic data and use it in 
conjuction with physical property measurements to establish the identity of the starting 
material. Then, knowing the reaction's mechanism, the student must predict the identity 
of the end product, ard ultimately prove its identity with spectroscopic and physical 
measurements. This approach will be utilized throughout an upcoming textbook coauthored 
by th*: presentor of this paper. Six to eight new experiments will be described using 
this combined qualitative analysis/synthesis approach. 



167 A CONVENIENT, HIGH YIELD METHOD OF ESTERIFICATION. P. Di Raddc , Chemistry 
Department, Carthage College, Kenosha, WI 53140-1994. 

A co-imon undergraduate organic chemistry experiment involves the esterif ication of 
carboxylic acids using alcohols and catalytic amounts of strong acids under refluxing 
conditions for a prolonged reaction time (yields generally - 50%). A convenient 
alternate esterif ication method will be presented which involves mild reaction 
conditions and illustrates, in one experiment, sorao basic principles in synthetic 
organic, organcmetallic and biological chemistry. The reaction involved the use of 
chlorotrimethylsilane in methanol and required minimal purification. A ntimber of 
saturated and unsaturated fatty acids were esterified in yields superior to 90%. 
Similarly glycerol wa? esterified to give appropriate triacylglycerides (^^ 70%). 
Yields were comparable under microscale, 50 rag starting raaterial, and serai-raicroscale, 
500 rag, conditions Finally several substituted aroraatic benzoates were prepared, each 
one having distinct odiferous characteristics. By "sniffing" the corapounds and ranking 
the particular odors, the students, with rauch personal satisfaction, could conduct 
biological testing on their own. 



168 IN A MICROSCALE ENVIRCH^NT. Clifford M. Utermoehlen and Paul E. Vomdam, 

Department of Chemistry, United States Air Forct Academy, Colorado 80840. 

The transition frcxn macro- to microscale for sophomore organic chemistry has been 
facilitated by the ability of modem instrumentation to analyze extremely sitbII 

^ quantities of material. However, NMR retrains problaiBtical in this respect since the 
Fourier Transform (FT) ^MR instruments necessary are often not available to second year 
undergraduate students. Current microscale organic texts do not routinely enploy 
for the analysis of student products because the experiments do not yield enough 
material to analyze in a timely manner. Even though r^MR is now a major topic in 
sophomore and advanced undergraduate organic chemistry lecture courses, ^MR theory 
taug^it in lecture cannot replace the learning of physically operating an NMR instrurrent 
and having to interpret experimental data. Our efforts in this area have resulted in a 
semester project in which students collect hands-cn data on off-the-shelf corrpounds and 
then present the data in one of two vays: correlation table or spectral interpretation. 
By spreading the project over the entire semester we are able to minimize any large time 
ccntnitment by the student or Listructor and we are still able to retain all of our 
previous laboratory experiments. A description of the project, sanple correlation 

-rnr^^^ results will be presented as well as a discussion of pros and cons. 
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MICROSCALE LABORATORY ON A SHOESTRING BUDGET. 1 A- Landgrebe , 
Department of Chemistry, University of Kansas, Lawrence, KS 66045 



Organic laboratories in large universities often have a considerable investment in a 
variety of microscale equipment. With a modest capital investment in automatic pipets 
and suitable top loader balances, good quality microscale laboratory work can be easily 
accomplished with a combination of senu-raicro apparatus together with some innovative 
use of inexpensive Pasteur pipets and ordinary vials with Teflon liners in the caps. There 
is no need to purchase expensive kits. Detailed information about the techniques, costs, 
special practice experiments to prepare students for handling small quantities, and some 
new experiments will be made available. 



170 A VERSATILE NEW MICROSCALE GLASSWARE COMPONENT. 
Ronald Suarkey , Chemistry 

University of Wisconsin-Green Bay, Green Bay, WI 54311 

Presently available components for organic microscale 
glassware are not well suited for introduction or 
removal of gaseous materials. I have found the custom 
component shown in Figure 1 to a valuable addition to 
a microscale glassware kit. This new part is better 
suited than a Claisen head for the attachment of gas 
supply balloons, and is useful for the attachment of 
hoses for the removal of noxious gasses from reactions. 
It provides an easy means to attach a thermometer to a 
system that must be open to the atmosphere, serves well 
as a vacuum attachment for reduced pressure work, and Figure 1 
as ready means of purging systems with an inert gas. 
Applications of this new glas.sware component will be illustrated. 




171 MICROSCALE VACUUM DISTILLATION. Donald L. Pavia, Gary M. Lampman, and George S. 
Kriz , Department of Chemistry, Western Washington University, Bellingham, 
Washington 98225; and Randall G. Engel , Green River Community College, Auburn, 
Washington 98002. 

The use of vacuum distillation in the microscale organic laboratory will be 
described. The Friedel -Crafts acylation of a series of aromatic hydrocarbons yields 
products which are purified by vacuum distillation or other techniques. Infrared and 
proton and carbon NMR spectroscopies are used to characterize the products. 



MICROSCALE ORGANIC LABORATORY EXPERIMENTS ,Geral-d Rausch, Department of 
Chemisfy, University of Wisconsin, La Crosse, Wisconsin, 5460 L 

1) SYNTHESIS OF TRYPTICENE 

Trypticene is produced by the anhydrous diazo.tization of anthranillic acid in 
solution with anthracene and n-butyl nitrite* The reaction is carried out in 19/20 
J glassware for the necessarily dilute solution. The resulting solid product is 
isolated and purified using raicroscale equipment. Yields of crude product are 50-70%i 

2) N-ISOPROPYLANILINE BY REDUCTIVE AMINATION 

The reductive amination of a ketone is conveniently carried out by treatment of 
an ethanol solution of aniline and acetone* with sodium borohydride. The reaction, 
isolation, and purification by distillation is done with ACE microscale equipment* 
The yield of pure product is about 40%. 

3) HYDROXYMERCURATION-REDUCTION OF 1-HEXENE 

2-hexanol is produced by the classic hydroxymercuration of 1-hexene followed by 
reduction with sodium borohydride. The entire procedure is r^jne with microscale 
glassware and yields in excess of 80% are normal. 



173 AROMATIC POLYOLS FROM RECLAIMED POLYETHYLENE TEREPHTHALATE: A 
POLYMER RECYCLING EXPERIMENT. Dale Teeters and Paige Johnson, 
Department of Chemistry, The University of Tulsa, Tulsa, OK 74104. 

Recycling of plastics is becoming a more important part of our society. 
Yet there are few polymer experiments that introduce this concept to 
science and engineering students. This paper is concerned with the 
formation of aromatic polyols from polyethylene terephthalate (PET) 
reclaimed from beverage bottles. PET can be converted to low-molecular- 
weight polyols by catalytic reaction with a free glycol. During this 
glycolysis reaction some of the free glycol replaces ethylene glycol from 
the PET chain by a process of chain scission and glycol exchange. This 
reversible reaction is continued until a chemical equilibrium is reached 
between the free glycol and the glycol from the polymer molecule. At 
equilibrium the PET polymer has been reduced to short-^chain polyols that 
can then be used in other polymeric systems. This experiment serves as a 
good example of the chemistry that can be involved in recycling 
processes. 



A MICROSCALE BENZENE-TOLUENE COMPETITION EXPERIMENT. R. A. Berry and 
C. E. Cain, Department of Chemistry, Millsaps College, Jackson, MS 
39210. 

During the past few years most chemistry departments, including ours, 
have eliminated benzene and other such chemicals from their teacning laboratories. 
As much as benzene is discussed in textbooks, we feel that it is important that 
the student encounter this compound at least once in the basic laboratory. We 
further feel that the student should learn how to propeily handle and use chemicals 
that present a hazard. Microscale techniques readily lend themselves to such 
teaching. By the use of microscale techniques we have modified an old experiment 
so that the student can use benzene, toluene, and bromine without harmful 
exposure to the compounds. The experiment ia a benzene-toluene competition for a 
limited quantity of bromine. The reaction mixture is analyzed by GC to identify and 
quantify the products of the competitive reactions. 
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175 PRINCIPLES OF NUCLEAR FISSION.* G. Friedlander, Brookhaven National 
Laboratory, Upton, New York 11973. 

After a brief historical introduction, placing the 1938 discovery of fission in the 
context of what was then known of nuclaar reactions, the basic phenomenology of fission 
will be reviewed. Topics covered vi,il include: total energy release; fission cross 
sections; mass, charge, and kinetic energy split among fission fragments; fission 
product decay chains; prompt and delayed neutron emission, spontaneous fission; fission 
barriers. The key role of chemists and chemistry in fission research will be 
emphasized. 

* Research carried out under contract DE-AC02-76CH0C016 with the U.S. Department of 
Energy. *• 
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175 THE CHEMISTRY OF PLUTONIUM. Gregory R. Chopoin , Department of 

Chemistry, Florida State University, Tallahassee. FL 32306 

Plutonium is probably one of the best recognized chemical names and usually 
invokes images of destruction and harm. This is unfortunate as it is destined 
to play a major role in supplying the energy of the future. It also has a 
uniquely diverse and rich chemistry and offers unusual opportunities to chemistry 
teachers to illustrate a broad range of chemical properties. The metal can exist 
in six different allotropic states; the difference between the meltivig point and 
the boiling point is unusually great. Plutonium can exist in 6 different 
oxidation states: 0, III, IV, V, VI, VII. In fact, it can have the III, IV, V 
and VI states present simultaneously in aqueous solution. Each oxidation state 
has its own characteristic spectroscopic and chemical behavior, giving Pu an 
unuijually rich redox chemistry. The interaction with anions for all the 
oxidation states is strongly ionic and their different behavior reflects the 
effects of the cationic charge density. These and other aspect of the chemistry 
of plutonium will be discussed to show how the unique diversity in its chemistry 
can be of value to teachers to illustrate many chemical principles. 



177 PRESENT AND FUTURE NUCTJEAR REACTORS. W. F. Mille r, Jr., los AlamCJ 
National Laboratory, Los Alamos, NM 87545. 

Power plants, based on the principle of nuclear fission, provide a 
substantial fraction of the world's electrical power. Approxiirately 400 nuclear 
power plants operate in most of the industrialized world with 112 of these plants 
providing almost 20% of the United States' electricity supply. The basic 
scientific and engineering principles by wriich these plants operate are quite 
straight forward. However, ov;ing to the large quantities of energy embedded in 
the core of the nuclear reactor, and the potential of the associated chemicals to 
do harm if inadvertently released, much care must be taken in designing effective 
engineered safety systems. These systems make existing plants quite complex. 
This complexity, as well as certain institutional problems, has resulted in a 
slow down in the world-wide deploymenl of nuclear pc^'er. Owing to the possible 
reductions in these institutional barriers and attractiveness of advanced reactor 
designs, nuclear power is poised for a new growth period. In the roore distant 
future, so-<:alled breeder reactors, that generate their own fuc\ as well as 
nuclear fusion reactors, provide a hope of vir^-ually limitless electrical power. 



178 NATURAL NUCLEAR REACTORS—THE OKLO PHENOMENON. G. A. Cowa n> Los Alamos National 
Laboratory, Los Alamos, New Mexico, 87545 



In September 1972 scientists of the French Commissariat a I'Energie Atomique (CEA) 
announced discovery of an ancient fission reactor in the Republic of Gabon on the 
western equatorial coast of Africa. The reactor includes a string of several 
neighboring zones which achieved sustained fission separately. It is the first and, to 
date, the only known example of a fission reactor in nature. The rea^.tor began to 
operate during the formation of a ricv* deposit of uranium nearly two billion years ago 
and continued at a very lowpower level of 10-100 kilowatts, enough to light a few 
hundred light bulbs, over a period of several hundred thousand years. The energy 
generated, around 15,000 megawatt-years, would meet the needs of a modern large city 
for about a decade. The fossil reactor was almost intact within a uranium vein 
uncovered in 1970 during open-pit mining operations at Oklo in the southeastern corner 
of Gabon. The relevance of the Oklo reactor to current research on the mobility of 
wastes placed in geological repositories is discussed. 
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OPTIONS FOR NUCLEAR WASTE DISPOSAL, Patricia A. Baisden, Nuclear Chemistry 
Division, L-234, Lawrence Livermore National Laboratory, P. 0 Box 808 
Livermore, CA 94550 ' 



A major concern associated with commercial nuclear power is the disposal of the 
radioactive washes resulting from the operation of nuclear power plants. The 
technical issues involve the isolation of radioactiv. materials from the biosphere 
for perhaps hundreds of thousands of years. Thus the chemical and geochemical problems 
of nuclear waste disposal are both complex and challenging. Beyond the technical is ues 
are social issues related to acceptable levels of social risk and the possible hazards 
of these radioactive wastes to future generations. This talk will provide illustrations 
of the practical applications of basic chemical principles taught at the high school 
and beginning college level to the solution of these complex problems. Some discussion 
ot the long term risk associated with the various disposal options will also be given. 



180 APPLICATIONS OF THE POLARIZED LIGHT MICROSCOPE IN THE PHARMACEUTICAL INDUSTRY. 
Scott Aldrich. Upjohn Company, 7000 Portage Road/4823-259-12 

An acknowledged field for application of polarized light microscopy (PLM) is in 
pharmaceutical drug research, development, production and quality control. The efficacy 
of a drug depends on its chemical composition but also on its final dosage form, its 
physical state (crystal form, degree of hydration, etc.) crystal size and shape, 
presence of selected additives, and the absence of impurities. PLM techniques are an 
ideal way to monitor these properties and to relate them to drug efficacy. 



APPLICATION OF THE POLARIZED LIGHT MICROSCOPE TO ASBESTOS IDENTIFICATION. Jolm 
Henderson . Hent ^rs on/Longfellow Associates, Kennesaw, GA 30144. 

One area in which polarized light microscopy (PLM) ha^ no peer is in the 
examination of potential asbestos -containing materials. The -nicroscopist must determine 
by particle shape if any components, present in amounts greater than one part per 
thousand, are fibrous. If so, we must identify them as asbestos or non-asbestos. If 
asbestos, which one: chrysotilel, tremolite, anthophyllite, actinolite, amosite, or 
crocidolite? If non- asbestos but fibrous, which one or ones: talc, nemalite, 
wollastonite, mineral wool, ceramic wool, fiber glass, hair, manmade or natural fibers, 
etc. The favored PLM technique, used worldwide, is called dispersion staining (DS). 
It is based on the optical properties of the fibers and requires addition of an 18 mm 
diameter glass disc (coverglass) with a 4 mm diameter spot of india ink inserted in the 
PLM objective, the shape, size, DS colors and other quick observations with the PLM, 
very rapidly and very confidently, identify not only asbestos and non-asbestos fibers 
but other extraneous materials such as gypsum or lime binder, diatomaceous earth, 
perlitc, quartz, vermiculite and the micas. 



182 APPLICATION OF POLARIZED LIGHT MICROSCOPY TO PRODUCT IDENTIFICATION. Thom Hopen , 
McCrone Environmental Services, Inc., 1412 Oakbrook Drive/Suite 100, Norcross, 
GA 30093. 

In this day of extravagantly magnanimous court awards of damages in many civil 
lawsuits, there is a rush to protective measures when faced as defendant in such suits. 
Can you prove that rope that broke, or that substandard steel, paint, drug, plastic 
part, etc., was nou even your v^oduct? Many companies protect themselves with trace 
components 'as tags. An unusual fiber or two incorporated in that rope or a few unusual 
pigment particlos in that paint will identify a given company's product. (A few unusual 
fibers in a ten dollar bill are another good example). The absence of that trace 
component is a good defense against prosecution. Other defenses include specific and 
unusual formulations, both in composition and quantity that characterize a particular 
manufacturer's product. PLM is the usual method for monitoring production of such 
protected materials and for proving one's case in court. A major area for the 
application of PLM in product identification today is in proving the asbestos insulation 
in that building that now will cost $5,000,000 to remove is not your product. 



183 APPLICATION OF POLARIZED LIGHT MICROSCOPY TO ARCHAEOLOGY. Donna Me £ ford. DCM 
Science Laboratories, Union, CO 80228. 

Archaeology can be a very complex field for the application of polarized light 
microscopy. The information gained can, however, tell us a great deal about our 
ancestors" lives. How and when they lived, what they ate, what they wore, the materials 
they used for cooking, hunting, warfare or for protection from the elements, their art, 
body adornment, religion, trade with other communities, their diseases and infirmities, 
etc., etc. Most of these materials are found in advanced stages of decomposition and 
cany ax.e tiny bits requiring PLH. Bits of clothing, sandals, blankets, etc., can often 
still be identified as to plant or animal species, food residues sometimes remain in 
pottery. Pottery, stone tools and some building materials are probably the most durable 
of archeological artifacts. Thin sections of ceramics yield composition and sources of 
the components if viewed by PLM in crossection. Fibers and hairs, sees, feathers, 
jewelry, cosmetics, and other particulate substances readily yield their secrets to PLM. 
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184 APPLICATION OF POLARIZED LIGHT MICROSCOPY TO ART AUTHENTICATION. Walter C 
McCrone, McCrone Research Institute, Chicago, IL 60616-33292. 



With paintings, even of some 20th century artists, selling for millions o£ 
dollars many very talented artists are tempted to change their names to Rembrandt, 
Raphael, Manet or even Picasso and Warhol. The result is the presence in the art world 
of a large and rapidly increasing supply of art forgeries. Tliese are then offered for 
sale as authentic paintings of a particular artist. Almost the only way to detect these 
threats to the integrity of the art world is PLM. A painting is a composition of 
support, paint medium and pigments » Many of these components have dates of "first use>" 
Any painting incorporating such a substance cannot have been painted before that date. 
Woodpulp paper is a post-1850 product, titanium white pigment post-1920 acrylic paints 
post-1930s, etc. All such components are identifiable by PLM. Obviously, however, 
most such samples, especially of paint layers for study, must be very tiny. Tne trained 
microscopist is able to remove the, necessary tiny samples, leaving no detectable marks; 
identify the components, refer to their dates of first use and conclude that painting 
cannot have been created by the artist to whom it is attributed or that it may have 
been. He can, unfortunately, never conclude any painting is authentic (urJess he saw 
it painted and added a distinctive, non-removable mark only he can recognize later). 

185 USING ARTIFICIAL INTELLIGENCE TO PREDICT INORGANIC REACTIVITY. James P. Birk , 
Department of Chemistry, Arizona State University, Tempe, AZ 85287-1604. 

An expert system has been developed, using Prolog, to predict products of inorganic 
chemical reactions. The expert system was designed to model predictive approaches used 
by a number of chemists, using the simplest rules possible, so the program can be up.ad 
to help teach descriptive inorganic chemistry. 

After one or two reactant formulas are input, they are parsed to determine the 
component elements, to recognize any significant polyatomic groups, and to assign 
oxidation numbers to the elements. This information, combined with a limited database, 
is used to place the reactants into classifications which will fire rules for various 
kinds of chemical reactions. 

The expert system can describe the rules it uses to predict reaction products, so 
it has some tutoring capabilities. The expert system also provides access to the 
various databases that it ufes, so it can also be used to a limited extent as a 
database program. 



MOLECULAR ORBITALS MADE FRIENDLY - A NON-MATHEMATICAL. NON-GROUP 
THEORETICAL PICTORIAL APPROACH. John G. Verkade , Department of Chemistry. 
!owa State University, Ames, Iowa 5001 1 . 

Undergraduate chemistry majors generally find it difficult to formulate MO schemes, 
especially delocalized ones, for molecules more complicated than diatoms. The major reason 
for this unfortunate situation is the general impracticability of teaching group theory before 
students take organic and inorganic chemistry courses where applications of these concepts 
are most beneficial. Consequently many students graduate with the impression that the 
ground rules governing bonding in molecules such as ammonia are somehow different from 
those which apply to aromatic systems such as henzene. 

The principal tool used in our new teacmng approach stems from the idea that MO's 
v;hether of the localized or delocalized variety, can be easily pictorialized from an extension of 
the geometrical characteristics of atomic orbitals. This' tool can also easily be used to 
pictorialize normal vibrational modes for molecules. 




USING BIOGRAPHIES IN INORGANIC CHEMISTRY. D.C. Pinster, 
Department of Chemistry, Wittenberg University, Springfield, 
OH 45501 



Biographies of 19th and 20th centuries chemists can be used as 
a vehicle to help students understand the historical, personal and 
political frameworks within which chemists have worked. This 
permits students to better understand that chemistry is a growing 
and changing field (as opposed to a static body of knowledge) and 
that chemistry, like all science, has developed within a cultural 
context and is not aloof from the rest of human activity. A 
classroom strategy for accomplishing these goals involving student 
reports goals will be described. 



188 AN lOTERCxmHrrED NEIWRK OF IDLAS FOR UMDEKSTANDING THE PERIODIC TABLE. 
Glen E. Ro dgers , r)epartn>ent of Chemistry, Allegheny College, Meadville, PA 16335 

A network of ideas including (1) the periodic law, (2) the ''uniqueness principle, 
(3) the diagonal effect, (4) thp inert, pair effect, (5) the metal/non-metal line, (6) 
the acid/base character of oxides, and (7) standard reduction potentials will be 
described. These idea^. fc>m an organ izationa] framewo.-k that the presenter has found to 
be an effective u-ay for students to make sense out of the descriptive inorjianic 
chemistry of the representative elements* 



igg MICROSCALE INORGANIC LABORATORY AT THE SOPHOMORE LEVEL. Zvi Szafran ; Ronald M. 
Pike; Mono M. Singh. Chemistry Dept., Merrimack College, North Andovar, MA 
01845 

A sophomore-level inorganic chemistry laboratory at the microscale level has been 
developed and offered at Merrimack College since 1986. The microscale level allows for 
a broader exposure to inorganic reactions than could previously be offered in a 
conventional semi-micro setting. Problems that have been overcome include high costs 
of chemicals, toxicity effects, safety aspects and waste disposal concerns. This 
paper will discuss several innovative experiments in the areas of main group, transition 
metal and bioinorganic chemistry. Development of microscale experiments has culminated 
in the writing of a comprehensive laboratory manual, available by summer, 1990. 

Other aspects of conversion to a microscale program will be discussed. 



™ LABORATORY COMPONENT IN ADVANCED INORGANIC 
aiEMISTRY. GrcRorvJ. Grant, Department of Chemistry, The University of Tennessee at 
Chattanooga, Chattanooga, Tennessee 37403. 

TTic ?ole of the laboratory component in the advanced inorganic chemistry course will be 
discussed. The paper wiH address the issue of the balance between principles oriented 
experiments and syntheric experiments. Experiments used in the advanced inorganic laboratory at 
the University of Tennessee at Chattanooga will be presented. Topics covered in ihc principles 
oncnted experiments inciude oxidation-reducUon, solid state chemistry, kinetics, and point 
groups. In addition, a novel experiment which involves the synthesis of transition metal 
complexes contaming the tridentate thioether, 1,4,7-trithiacyclononane, will be introduced 



191 Advanced Inorganic Oiemistry at California State Universi-b^ , Sacrairento, 

londa Borer. California State UniversilY, Sacraiaanto, 6000 J Street, Sacrairento, 
California 95819. 

For the past four years wc have conducted a lecture-laboratory course at the senior 
level in inorganic diemistry. One of the requireiuants is three weeks of laboratory 
work to pr^)are and characterize a kncwn conpound for a poster sessiai. For the 
lecture portion of the course, the students are required to give a 10 minute 
presentaticai on the library seardi of xhe saine ccnpound* Mariy students find this 
part c the course irost beneficial and many students go on to do senior research in 
inorganic chemistry. 

Course design, topics covered, ej^^eriinents required, etc. will be discussed. 



DlSCUSSION-DEMOfJSTRATION LABC«ATORY EJCPERIMENTS IN A LECTURE-<»ILY DESCRIP- 
TIVE INORGANIC CLASS. Gary Wulfsberg > Department of Chemistry, Middle 
*/enne3see State Universityt MuTfreesboro, TO 37132 

We describe experimentn in which students systematically investigate periodic 
'trends in inor/?anic reactivity and discover for themselves some of these trends and 
design experiments to uncover these trends. Such "learning- cycle** experiments are in 
the authors' text, "Principles of Descriptive Inorganic Chemistry*' (Brooks-Cole), and 
are remembered favorably years afterwards. Since our current coisrse has no laboratory, 
we have devised a classroom modification called **Publish or Perish**. The experiment i 
done as a demonstration! and teams of students compete to be the first research group to 
announce their discovery of a reactivity trend; their scientific peers (classmates) may 
then challenge their results. Later the teams may compete to design the best controlled 
experiment to investigate another reactivity trend. Although these demonstration- 
discussions are not as satisfactory as ha\ing the students perform the experiments 
themselves, they are at tract i\e additions to a lecture-only course in vAich students 
would otherwise neither obser\'e inorganic reactions nor think creatively about the 
periodicity Mhat lies behind them. 
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IQO GRAPHIC COMPUTER ANIMATIONS ON THE APPLE IIGS FOR LECTURES 

T.;irrv H. Julien . Dept. of Chemistry/Chem. Eng., Michigan Technological 
University, Houghton, Michigan 49931 

This presentation will show samples of animations that are used in the lectures 
at Michigan Technological University. These animations are used' to describe concepts 
and phenomena that are difficult for students to grasp and understand. They provide a 
model for remembering. 



194 GRAPHICS IN A FULL COURSE COMPUTER CURRICULUM IN GEN. CHEMISTRY. 
James 0. Spain . Dept. of Chemistry, Clemson University, SC 39634 



Clemson is in the third year of a program that integrates required CAI into a 
freshman chemistry course involving over 1600 students. Students are given weekly 
assignments of computer programs which reinforce and amplify material covered in 
lectures. The learning center employs about 40 IBM-PC computers, and is open 
approximately 13 hours each day during the week. Initially, programs by Butler (U of 
M) were employed exclusively. However, these have been replaced with programs that we 
have developed specifically for required use. The programs are essentially tutorials 
which drill the students on the basic knowledge and problem solving skills that they are 
expected to know to pass the course. Graphics is used to enhance the learning 
environment and illustrate difficult chemical concepts. The emphasis is on providing 
individual graphical explanations to personalized problems posed by the computer, units 
cancellation during dimensional analysis, orbital box diagrams of electron 
configuration, chemical formulas and equations which realistic subscripts and graphing 
data in various formats. 



195 ANIMATED SIMULATIONS AND DEMONSTRATIONS FOR CHEMISTRY LECTURE CLASSES 

P. I. Pavlik . Dept. of Chemistry, Northern Michigan University, Marquette, 
Michigan 49855 

The author has developed a large collection of programming tools to enable 
programming of computer animations of chemically relevant events in TURBO Pascal 4.0 
(and later versions) on IBM PC's or compatible microcomputers. Both "real time" and 
"page flipping" techniques are included in this package of procedures. 

This presentation will show numerous projective, three dimeiisional animations 
suitable for use as demonstrations in high school and college chemistry lecture classes. 
The demonsL^-ations presenteu here will include such events of chemical interest as the 
autodissociation of water molecules, SNl and SN2 organic reaction roachanisms, surface 
reaction catalysis, crystal formation and structure, time dependent wave mechanical 
phenomena, atomic structure and spectra, and atomic mass spectrometry. 
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COMPUTER GRAPHICS DISPLAY OF MOLECULAR ORBITALS. R, H. Batt . Dept. of 
Chemistry, Kenyon College, Gambier, Ohio 43022 



Currently enjoying rapid development is the use of computer graphics to assist 
understanding the copious numerical output from complex computer models in fields such 
as astrophysics, fluid dynamics and computational chemistry. This presentation will 
describe a package cf IBM PC compatible software, presently under development, for the 
computation and graphical display of molecular orbitals computed at the Huckel, Extended 
Huckel and CINDG levels of approximation. The MCs are displayed in perspective 
projection as three dimensional "wire mesh" contour purfaces with hidden lines removed. 
Several examples of using this package in the teaching of physical, organic and 
inorganic chemistry will be presented^ 



INTERACTIVE COMPUTER GRAPHICS: VISUALIZATION METHODS FOR MODELLING COMPLEX 
MOLECULAR SYSTEMS, W. J, Hove . Conputational Chemistry, The Upjohn Company, 
Kalamazoo, Michigan 49001 

Over the past decade, dramatic increases in the speed and power of graphics 
devices and computers have enabled scientists to manipulate much more sophisticated 
graphical representations than the traditional "wireframe" molecular models- One of the 
driving forces behind the development of novel graphical representations has been the 
need to simplify complex structural data, especially in large, complicated molecules 
such as proteins. This presentation discusses a numi.er of current research problems to 
illustrate how the selection of proper graphical representations can aid in scientific 
understanding. Topics include molecular surface representations and projections, 
graphical simplification of large data sets in protein homology modelling, the 
"autodocking" of large numbers of amino acid probes into enzyme clefts as an aid to 
inhibitor design, and the appropriate use of color as a fourth dimension on a 3-D 
device. 



198 ENVIRONMENTAL PANEL. C. S. Klang > School of Earth and Atmospheric Sciences, 
Georgia Tech, Atlanta, GA 30332 

Members of the faculty and staff at Georgia Tech will first review the scientific 
^ basis of global environmental issues. Global and regional air quality and global 
warming will be addressed by D. M. Cunnold, F. M. Saunders will discuss water 
pollution and reclamation in the next decade, and J, Nemeth will review indoor air 
pollution problems and discuss the teaching of chemistry from an environmental 
perspective. An open discussion period will follow In which the topics xriLll include 
public policy Issues and the socioeconomic Impacts associated with environmental 
problems, and the need for a strong educational component In order to solve these 
problems. 
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199 S^IIM: General Chfiodstry Te)d±ook Mth^sa^ 

Public. Conrad Stanitski , Departirent of Chemistry, Mount Unjon College, 
Alliance, OH 44601 

m neny institutions, the first ye-ir's chatdstry program is guided by, if not 
dictated bvtiie^ice of t^ctbook. iSius, the availability and nature of general 

t^xSSokfS mnorel^nt.^ to ihe success of the general chendstry program. 
SS? S^sSS^ an for those using these irajor texts to raise questions 

S^t^S^ai', fSat, and appropriateness of such texts. A panel consisting 
S^^tS^^ editors of beS-sellir^ general d^nistry texts will presjit 
SamSts about the writing and production of their books. ^^^^Jf^T^^^^^^ 
^^fto specific questions directed to them by the synposium director and fron 

the audience. * 

Hie syirposium fontat will allow audience nsitoers to hear fron the panelists 
a«a to rS^oS^ t^ir statarents, in lively exchanges of ideas. To ^o^ge 
^tSued^wersations amDng panelists and participants, a sponsored reception 
will be held Ltnediately following the syirposium. 



200 THE M7CR0 SCALE ORGANIC CHEMISTRY LABORATORY, AN INTRODUCTION. Charles 
E. Sundin , Department of Chemistry, University of Wisconsin-Platteville, 
One University Plaza, Platteville, WI 53818-3099. 

The micros cale approach to the sophomore organic laboratory has mushroomed 
in the past eight years. Hayo, Pike, and Butcher's ground breaking laboratory 
text Microscale Organic Laboratory is in its second edition and some four other 
texts are now in print. The discussion will review the basic microscale organic 
laboratory and its advantages as well as the author's experiences with the Mayo, 
Pike, and Butcher texts. 



201 CONTINUING DEVELOPMENTS IN MICROSCALE ORGANIC LABORATORY. Donald L. Pavia, 

Gary M. Lampman, and George S. Kriz , Department of Chemistry, Western Washington 
University, Bellingham, Washington 98225; and Randall G. Engel , Green River 
Conmunity College, Auburn, Washington 98002. 

The development of new experiments for a microscale organic laboratory program will 
be described. Experience with the testing of experiments and the use of new microscale 
apparatus will also be discussed. 
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CONVERSION OF A LABORATORY PROGRAM TO MICROSCALE. John H, Penn , Institute 
for Microscale Chemistry, Department of Chemistry, West Vi'-ginia University, 
Morgantown, V7V 26506, 



The conversion of the organic laboratory from macroscale experiments to 
microscale experiments can be a frightening experience, even with extensive 
planning. This talk will present a number of issues which were confronted in 
the conversion of a stPte university organic laboratory program from macro- to 
microscale. These issues include monetary requirements for conversion, required 
equipment, and the curricula of experiments for the laboratory experience. The 
solutions utilized at West Virginia to these conversion issues will be discussed^ 
together with an assessment of the success of these solutions. 



20? INTRODUCING MICROSCALE EXPERIMENTATION AT A LARGE UNIVERSITY. NEW 
EXPERIMENTS AND APPARATUS. Kenneth L. Williamson , Department of Chemistry, 
Mount Holyoke College, South Had ley, MA 01075. 

Small colleges have been the leaders in the introduction of microscale 
techniques to the organic chemistry laboratory. The same professor often gives 
the lecLurei> and runs the lab. He or she is willing to take the time to learn 
the nev techniques and pass this information directly to the students. At a large 
research-oriented university the professor giving the lectures may have little 
or nothing to do with the lab. The person in charge of the lab, often not a faculty 
member, is in charge of a number of graduate students who usually do not know 
anything about microscale experimentation, and who, with the best of intentions, 
can mislead undergraduates carrying out experiments. It is a tribute to these 
laboratory directors that microscale experimentation is ever introduced in a large 
university. An exposition of the problems they have and their possible solutions 
will be presented. In addition some new microscale apparatus and experiments 
(e.g. the recycling of a plastic bottle) will be discussed. 



NEW DIRECTIONS IN LABORATORY DESIGN FOR MICRO-SCALE 
LABORATORIES. Grav6 J. Shaw and George H. Wahl, Jr., Department of 
Chemistry, North Carolina State University, Raleigh, NC 27696-8204. 

The "Micro-Scale" revolution was spawned at Bowdoin College in response 
to concerns for a safer environment for the instructional laboratory. The 
reduction in scale that resulted is now a bright part of the history of chemical 
education. This new scale of work presents very different requirements for a 
working environ-ment. We are designing a new laboratory and simultaneously 
developing plans for an expected modernization of other laboratories. We will 
discuss our planning process and our new set of facility requirements for 
mstructional laboratories. Why must students stand? What are the mai 
ventilation requirbqaents for a "Micro-Scale" laboratory? Must all experience 
with expensive instrumentation be "hands-pn"? 



ERIC 




205 A MICROSCALE LABORATORY FOR FRESHMEN BASED ON THE SOLVING OF INDIVIDUAL 

I PROBLEMS. Seyhan N. Ege , Department of Chemistry, University of Michigan, 
Ann Arbor, MI 48109-1055. 

In the Fall Term 1989 the Department of Chemistry at the University of 

■Michigan inaugurated a new curriculum. This curriculum introduces students with 
a solid high school background in chemistry to the major concepts of chemistry 
in thu context of organic chemistry. A new approach to laboratory work was also 

■developed at the same time. Students were given their own problems, mainly 
involving separation of a simple mixture and identification of its components, 
to solve. They worked mostly on the microscale with emphasis on thin layer 

■chromatography and FT-IR spectroscopy as methods for follorinfi separations and 
reactions. The philosophy behind thit approach and the reaction of students to 
it will be discussed. 
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206 STANDARD AND MICROSCALE ORGANIC CHEMIST?.Y EXPERIMENTS. Oscar R. Rudig, 

Department of Chemistry, University of Virginia, Charlottesville, VA 22901; 
Charles E. Bell, Jr ., and Allen K. Clark, Department of Chemical Sciences, Old Dominion 
University, Norfolk, VA 23529. 

In recent years, there has been a growing tendency t^ carry out elementary organic 
laboratory experiments on a "micro" scale using milligram quantities rather than grams. 
Many instructors feel that a well-rounded course in elementary organic laboratory 
principles, should also include "macro" sized experiments since techniques used in these 
are often quite different froia those using micro quantities. At times, the micro ecale 
amounts Indicated in Rodig, Bell, and Clark may be slightly larger than those described 
by others, but our experiences have shown that the additional savings in chemical costs 
do not warrant the very Cinall amountSo Readily available standard laboratory equipment, 
such as the centrifuge, Pasteur pipet, Hirsch funnel, septua, syringe, and ordinary 
small-scale glassware may be used, thus eliminating the need for specialized apparatus 
or micro kits. To enhance student preparation for laboratory sessions, "Pre-'^^b" 
questions for each experiment are recommended. Several categories of experiments will 
be discussed. 



A COMPARISON BETWEEN MICROSCALE TECHNIQUEF. Maria A. Aponte , 
Department of Chemistry, University of Puerto Rico, Mayagiiez 
Campus, Box 5000, Mayagtiez, PR 00709. 

Modification of laboratory glassware for experiments done at 
microscale has been done, for example, by Dana Mayo and Kenneth 
Williamson. In order to compare both approaches-, a course on 
microscale techniques was offered at UPR-Hayagilez . In it, the 
participants were introduced to microscale by carrying out 
experiments in which basic techniques were practiced and reactions 
done alternating the use of two different kits. The results on the 
comparison performed and suggestions on how to implement the 
technique will be presented. 

I This work was sponsored by: Resource Center for Science and 

Engineering (UPR), Center for Faculty Development (UPR) and the 
p ^ Department of Education (MSIP). ^ ^ 



CULTURAI, DIVERSITY IN THE CHEMISTRY CURRICULUM. Catherine MiddlecainP. 
Chemistry Tutorial Program, University of Wisconsin-Madison, Madison, WI 
53706 

Science and math courses tend to be viewed as "culture free", offering little 
opportunity to teach material related to minority issues or perspectives. While this 
can be the case, it need not be. In fact, it is perhaps a far more difficult task to 
teach a course that does not relate cultural issues and concerns than to teach one that 
does. 

In chemistry courses, a cultural bias can enter the classroom either directly (e.g. by 
content presented or by contact with students) or indirectly (e.g. by omission or by 
implication). In this presentation, factors such as these will be addressed, drawing 
on the author's experience in. directing the Chemistry Tutorial Program for 
Minority/Disadvantaged students as well as from personal experience teaching at the 
college level. Practical suggestions about making courses more inclusive to 
traditionally under represented groups of students will be offered. 



TEaCHING CHEMISTRY TO ASIAN-AMERICAN STUDENTS 

Agnes Lee and Catherine Middlecamp, Department of Chemistry 

University of Wisconsin-Madison, WI 53706 



Asian Americans have been stereotyped as the "model minority", that is, 
intelligent, hard-working, and successful against all odds. However, this 
stereotype not only may impose xinfair expectations on "good" Asian students, 
but also may overlook those students who are in need of assistance, denying 
them sorely needed help. 

Data taken from general chemistry courses at the University of Wisconsin- 
Madison will be used to illustrate several points about the issues involved. 
It is hoped that the talk vill give educators an awareness of the diversity 
among Asian-ethnic students, their needs, and some of the resources to meet 
those needs. Practical teaching suggestions and an annota^^ed list of 
^ references will be provided. 



210 FINDING SOME POWERFUL WAYS TO REACH MINORITY AND FEMALE STUDENTS. Elizabeth 
Kean . 27 Henzlik Hall, University of Nebraska-Lincoln, Lincoln, NE 68588- 
0355. 

Minority and female students continue disproportionally to reject science as a 
career option. They seem to find little use or interest in what science teachers have 
to offer. To increase their participation and success in science, we must change what 
and how we toach, and how we interact with students from diverse cultures. 

During the past two summers, science teachers and administrators from the Omaha 
(Nebraska) Public Schools have met to explore strategies for improving science teaching 
for minority students. Month- long workshops brought together three powerful themes: 
1) understanding the strengths and needs of minority students; 2) cooperative 
learning; 3) content selection based on problem solving. Participants developed new 
instructional units using these themes. In this presentation, sample lessons and 
videotapes will be used to convey the substance and spirit of resulting changes in 
classroom activities. Preliminary evidence for teaching effectiveness will be 
wesented . 
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211 YOUNG WOMEN AND CHEMISTRY AS A CAREER CHOICE. WHY NOT? Rita K. Heseley; 

Department of Chemistry, Western Kentucky University, Bov/ling Gresn, KY 42101. 
A small survey, involving 18 schools, has been conducted among a group oZ high school 
chemistry teachers and high school chemistry students to discover reasons why young 
women reject chemistry as a career choice. While some outcomes and areas of agreement . 
between the two groups were predictable, some interesting differences in opinion/im- 
prcssions came to light. There is evidence that chemistry teachers may need to try to 
avoid or at least temper one of the repercussions of our stress on laboratory safety if 
we hope to attract more women to our ranks. A description of the survey, a survey of the 
responses and some remarks about women and chemistry as a career choice will be pre- 
sented . 



212 SOME SUGGESTIONS FOR TEACHING CHEMISTRY TO VISUALLY IMPAIRED 
STUDENTS. Harry E. Pence . Lorie Beers, and Michael Washburn, 
Department of Chemistry, SUNY Oneonta, Oneonta, NY 13820 

The number of handicapped students who are deciding to 
pursue higher education is increasing significantly, and one of 
the largest groups of individuals in this category consists of 
those who are visually handicapped. These students have both a 
legal and a moral right to expect that colleges and universities 
will be ready to respond to their needs. Reasonable preparation 
and moderate flexibility can help to make chemistry courses not 
only more accessible for visually impaired students but a If o an 
excellent educational experience for both the student and the 
teacher. This presentation will make some specific and 
relatively straightforward suggestions regarding lecture, 
laboratory, and examination strategies that can contribute 
towards that goal. 



213 INCREASING LEARNING IN THE LABORATORY FOR ALL STUDENTS . . .ESPECIALLY THOSE "AT 
RISK". pnn«lri J. Schwarz . Kirkwood High School, 601 West Essex, Kirkwood, 
MO 63122. 

We have discovered that by utilizing pne computer and student perfprp^nc . fe 
.oft:ware srude . nr .s ' inte rest attitude, and seT,f confldPticf. can b^ 
H ^.l^.>.^lv increased. This approach has been used very successfully ^i^h the more 
motivated average and above average students. It has also proved to be extremely 
successful with the "At Risk" students in creating excitement for them. 

The continued use and need for flexibility of a lab evaluator program by many 
different teachers led to the development of an "author^" program named^ 
Assistant" . Based on the needs and requirements that are specified by the teacher who 
is using the program. J^b Assistant'" instructs the computer to yn:ite f/^g^ 
evaluator programs in BASIC language. The lab evaluator program which is ^^"^"J'y^ 
Lsistant" is designed to specifically meet the requirements for the lab that were 
prescribed by the teacher. The teacher using this program does not have to be a 
computer "whiz": he only needs to ansver 18 questions about how he wants to evaluate 
t^lab Students not only are scored and given "on-screen" directions for -P^-ment 
they also view a graph and can see how their own data point fits in with the data points 
' cr\lv> of other members of his/her^ class. 1 -» cr 
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214 ADVISING CHEMISTRY STUDENTS ABOUT MEDICAL SCHOOL. D.M. Sullivan . Department of 
.Chemistry, University of Nebraska at Omaha, Omaha, NE 68182. 

Although some of the best chemistry students go on to become excellent physicians, 
teachers of chemistry often discourage students from considering careers in medicine. 
The result has been that many chemistry students have failed to gain acceptance to 
medical schools. We can help our students by providing accurate information about the 
professional world as we perceive it. 
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215 WHAT HAPPENS TO STUDENT PERFORMANCE WHEN THEIR CONTROL OVER CAI 
PROGRAMS IS MAXIMIZED? Michael P. Dohertv. Department of Chemistry, East 
Stroudsberg State University, East Stroudsberg, PA, and George M. Bodner, 
Department of Chemistry, Purdue University, West Lafayette, IN. 

Commonly stated advice to authors of CAI programs is to maximize student control 
over the program. Laurillard has claimed that the goal of individualizing instruction 
to satisfy the needs of a given student can only be achieved by giving students 
control over the sequencing of instructional programs. Johansen and Tennyson, 
however, have argued that students are often poor judges of their needs and Brown 
notes that students responsible for choosing their own path through CAI lessons 
have often been observed to wander purposelessly through the material. Students - 
especially weaker or poorly motivated students - make bad choices and learn less 
when they get to make too many choices. In this paper we will present the results 
of a study of what happens when student control over a program designed to teach 
molecular geometry was maximized. 

216 WHAT HAPPENS TO PERFORMANCE WHEN STUDENTS DO NOT SPEND ENOUGH 
TIME PER PROBLEM IN CAI PROGRAMS? Michael P. Dohertv. Department of 
Chemistry, East Stroudsberg Statr University, East Stroudsberg, PA, and George M. 
Bodner, Department of Chemistry, Purdue University, West Lafayette, IN. 

A post-test design was used to evaluate the effectiveness of a CAI program on 
molecular geometry. An interesting result was obtained when performance on the 
test was correlated with the avera^^e amount of time students spent per problem 
while working the CAI program. Ahnost all of the post-test scores in the bottom 
half of the range were achieved by students who had spent less than one minute 
per problem, in spite of large differences in the number of problems these students 
worked and the as^erage score on the post-test for students spending more than one 
minute per problem was significantly higher than the average score for those who 
spent less than one minute per problem. This paper will describe the results of this 
experiment and discuss implications for authors of computer-assisted instruction 
programs. 
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THE LAND OF OZONE. Dr. Patrick K. Monaghan . Dept. of Chemistry, Sir Wilfred 
Grenfell College, Memorial University of Newfoundland, Comer Br-^ok, 
Newfoundland A2H 6P9 

Protection of the Earth's Ozone Layer has become one of the most hotly debated 
environmental issues of our time. This paper will trace the origins of the debate 
through the 1970' s. During this decade several sources of ozone depletion were 
targeted. The debate disappeared from the public forum at the end of the decade and was 
revitalized by the announcement (1985) of Joe Forman, Head of the British Antarctic 
Survey Team, of an "ozone hole" above the Antarctic. The paper will also discuss some 
of the proposed chemistry involved in ozone destruction and the new political 
initiatives directed at controlling the emissions of CFC's. 



GENERAL CHEMISTRY "HELP" SESSIONS • Tim Goodman , Division of Arts and 
Sciences, Waycross College, Waycross, Georgia 31501. 

At a small two-year college located in a somewhat isolated area, it is vo.ry 
difficult to find adequate tutoring in chemistry. A number of methods of tutoring 
have been tried, but the most effective seems to be what are called "help" sessions, 
optional ceview sessions led by the instructor and scattered throughout the quarter. 
The presentation on "help" sessions will focus on (I) the evolution of the "help" 
session, beginning as an aid to students not having high school chemistry and 
expanding to enjoy an average attendance of 86% of the enrolled students, (2) the 
general structure of the "help" sessions, meeting from 10 to 16 times per quarter, 
with sessions being driven by both student requests and instructor preparations, and 
(3) the "help" session as perceived by the instructor, students, and adm:Lnistration. 
Since beginning "help" sessions the overall student average in chemistry has increased 
from 70.2% to 77.6%, thereby increasing the average grade in chemistry. More 
significant is a reduction in the number of withdrawals, from 12.4% during the period 
before "help" sessions to 6.6% during the period after "help" sessions were begun. 



219 THE ROLE OF POTENTIAL ENERGY IN CHEMISTRY. R. Thomas Myers , Kent 
State University r Kent, Ohio 44242. 

Why do chemical reactions occur? For our beginning students, as a little 
white lie, we speak of filling octets. Or we mention negative enthalpy 
changes, but the students do not know what this "enthalpy" is, or why 
negative AH should be spontaneous. We can speak of negative free energy 
change, but this is more mysterious . However, students can Understand 
decreases in potential energy, after they learn what P.E. is. First I 
demonstrate the first law, and in the process demonstrate and define 
potential energy. This is not stored energy, but energy due to relative 
position or configuration. Then follows the important corollary: when 
conditions are appropriate, P.E. will always decrease. Negative AH is due 
to a decrease in P.E. Now I introduce a simple version of the second law, 
but without using that term. (Finally, there is another factor, entropy, 
but this will be treated later, and in fact is not decisive in most cases.) 
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A PRIMER ON HAZARDOUS MATERIALS, CHEMICALS, AND WASTE 

S, M. Wright , Chemistry Dep?.rtment, Univeristy of Wisconsin - 

Stevens Point, Stevens Point, Wisconsin 54481 

Confused by the acronyms and jargon of laws regulating the transportation, 
use, and disposal of Hazardous Materials, Chemicals, and Wastes? So was I! 
This presentation will serve as a basic foundation from which an understanding 
of these terms can be built. General definitions of various terms will be 
discussed, to help answer the questions: who is regulating what; and hew can 
I, as an instructor,, begin to respond to these regulations? 



221 A PICTORIAL TOUR THROUGH X'HE LIEBIG LABORATORY/MUSEUM, Norman W. Hunter, 
Western Kentucky University, Bowling Green, KY 42101. 

This topic will be presented mainly through the use of 35miD colored slides. The viewer 
will be taken on a tour of the Laboratory/Museum, a former barracks and guardhousei in 
Giesseni West Germany, where Justus von Liebig taught chemistry and carried out chemical 
research from 1824 to 1852. The primary focus will be on the life aad contributions to 
chemistry of Justus von Liebig. Liebig *s scientific .ichievements and his "professional 
family" will be reviewed. This outstanding chemist^s scientific heirs include 
approximately 44 Nobel Laureates! The tour will include the original laboratory, in 
fact the only laboratory until 1334, and the additional rooms added in 1834 and 1839. 
Liebig »s private laboratory, private office, library and auditorium will also be seen. 
Many pieces of laboratory equipment will be viewed, including a carbon dioxide 
liquifier, condensers and the famous elemental analysis apparatus with attached 
kaliapparat . 



THE OZONE HOLE: MOTIVATION FOR CHEMICAL EDUCATION 

Herb Bassow, Gennantown Friends School, Philadelphia, PA 19144 

The relevance and necessity of understanding chemistry is shown 
to be the essential component students must have to evaluate increas-* 
ing worldwide concern about stratospheric ozone loss* A short history 
of the chlorof luorocarbon- ozone controversy and update of 1986-89 
Antarctic ozone "hole** measurements leads to specific illustrations 
of this problem's unique character* These include its boundaryless 
worldwide nature, irreversible long-term effects that most impact as 
yet unborn children of today's students* This, in turn, illi^ninates 
the need for student understanding of catalysis, rate constants, the 
interrelationship between all areas of iicience, economics, political 
aod societal concerns required to solve this very real problem. 
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223 BEYOND THE FRINGE: DA, STS AND SETI. Clifford Matthews , Department of Chemistry, 
Unlveislty of Illinois at Chlcago^ Chicago, Illinois 60680 

At three out-of-the-ordlnary meetings this past year, 

DA at the Crossroads , a national conference on the Doctor of Arts Degree concerned with 
re-assesslng teaching and research priorities In all fields of college education, Including chemistry; 

Technological Literacy. Conference 5, organized by the National Association for Science, 
Technology and Society, grappling with questions (many with a chemical background} for which 
mere are no easy answers; and 

31oastronomy— the Exploration Broadens , the Third International Symposium on the Search 
for Extraterrestrial Life, demonstrating again that chemistry Is the bridge between astronomy 
and biology, 

one came away with the feeling that perennial problems of science education are being 
addressed at a new networking level that can only reinforce our efforts to add breadth and 
perspective to the specialized programs demanded of undergraduate and graduate majors In 
chemistry* Further, this new awareness can help us convey to students of the humanities and 
professional schools something of the excitement and slgnlflomce of science as the shaping cultural 
activity of our time. 



224 THE INSTRUCTIONAL VERSATILITIES OF MICROSCALE lABORATORY. Nlng Huai Zhou. 
Hangzhou Teachers College, Hangzhou, 310012, Peofle's Republic of China. 

The microscale technique in general chemistry has been introduced into some 
universities in China since 1988. Besides safety and economy, other major advantages 
of microscale lab are the instructional versatilities. There are: 

1. The idea of environmental protection would be established vividly in the mina of the 
student from it. 

2. The student would show greater interest in microscale experiments: 
Conscientiousness becomes a way of life in the manipulations. They would do their 
best to learn the skill of microscale technique. 

3. The student can finish more micro experiments than conventional ones in the same lab 
time. They can do those experiments which consume expensive chemicals. 

4. The microscale technique urge the improvement of teaching methods. It will benefit 
chemical education in developing countries. 



225 A SMALL-SCALE APPROACH TO GENERAL CHEMISTRY LABORATORY INSTRUCTION. Rosemary 
Fowler , Department of Chemistry. Cottey College, Nevada, Missouri 64772. 

During the past three years we have integrated a variety of small-scale 
experiments into our one year course. Several new techniques and procedures, 
not common to general chemistry laboratory programs, h;5"e been implemented including 
the use of inexpensive solid aluminum heat blocks for heating solutions in 
qualitative analysis. Our presentation will describe these small-scale experiments, 
associated techniques and procedures, and the numerous advantages gained by 
incorporating small-scale experiments into our general chemistry program. 
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226 SIMPLE CELLS FOR POTENTIOMETRY. Howard P. Williams ; Chemistry Department, Box 
5043 Southern Station, University of Southern Mississippi, Hattiesburg, MS 39406 



The need for versatile and rugged electrochemical cells for potentiometry in the 
teaching laboratory has led to many innovative designs over the years. A simple cell; 
design which offers ruggedness, low cost and is easily cleaned has been developed using 
inexpensive plastic ware. Details of construction and typical experiment applications 
will be presented. Such applications include concentration effects on cell voltage, 
differential electrochemical titrations and comparison of various half cell voltages. 



227 CRITICAL THINKING AND THE INTRODUCTORY LABORATORY Brian P. Coppola University 
of Michigan, Department of Chemistry, Ann Arbor, Michigan A81G9-1055. 

The use of microscale laboratory techniques has played an integral part in a 
comprehensive renovation of the undergraduate chemistry curriculum at the University 
of Michigan. The goal is to provide students with individualized and open-ended 
activities in order to instill a more expert sense of scientific practice. 
Laboratory textbooks are used as a resource for techniques. As assignments, students 
are given experimental goals to achieve, as contrasted with a cookbook procedure to 
follow. Py not allowing students to defer authority to either textbooks or their 
labmates, they are impelled to more seriously engage in their own activities. The 
microscale format allows a more research-like paradigm to be successful, since 
repeating and modifying experiments is so practical. Examples of these experiments, 
the philosophy for their selection, and how first-year students have engaged in, 
and responded to these courses, are present'id. 



228 FACILITATION OF HIGH SCHOOL MICROSCALE LABORATORIES VIA A LABORATORY EQUIPMENT 

ASSISTANCE PROGRAM (LEAP). F. J. Dinan and J. F. Bieron, Department of Chemistry, 
Canisius College, Buffalo, NY 14208. 

LEAP is an NSF sponsored program located at Canisius College. It provides high 
school chemistry classes with relatively sophisticated laboratory equipment and 
instrumentation, provides instruction in their theory and use, and supports the 
maintenance of these materials. By providing these materialf,, LEAP allows more 
interesting and challenging expi riments to be done in the high school environment than 
would othervise be possible. Incorporation of microscale equipment and techniquss into 
the LEAP program facilitates their introduction into the high school environment. LEAP 
provides additional support for the use of microscale techniques at the high school level 
by providing microscale workshops and sponsoring meetings at which teachers can share 
ideas and experiences. This process supports the development of microscale expc 'iments 
suitable for high school use. 
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229 SIGNIFICANT FIGURES IN MULTIPLICATION AND DIVISION. Clyde R. Metz , Department 
of Chemistry, College of Charleston, Charleston, SC 29424. 

The usual rule tor determining the number of significant figures to which the 
result of the multiplication or division of two factors should be expressed Is based 
on the lesser number of significant figures present in the factors. An analysis of 
the random error propagation .'or these processes Indicates that this rule Is only 75% 
accurate for the product and 65% accurate for the quotient. A simple modification of 
this rule that Includes the consideration of the relative values of both the factors 
and the result of the calculation is accurate to 95% and 85%, respectively. 



TEACr.iNG INORGANIC NOMENCLATURE: A SYSTEMATIC APPROACH. 
Gerhard Lind . Department of Chemistry, Metropolitan 
State College, Denver, CO 80204 



A semi-systematic scheme for naming Inorganic ions and 
compounds is presented. The scheme is divided into three groups: 
cations, anions, and compounas. Each of the three main groups is 
further subdivided, A total of eleven subgroups is presented, 
each with rules, examples, and comments. The main tas^ Is to find 
the right subgroup for each species (cation, anion, compound}. 
Once the subgroup is founa, the naming is easy. 



TEACHING i:OW TO BALANCE REDOX EQUATIONS - A 10-STEP 
RECIFE. GsirliiiXd Limi. Department of Chemistry, 
Metropc-litan State College, Denver, CO 80204 



A.n easy to follow step by step procedure for balancing redox 
f-quations is prt;£>ented . The procedure uses the oxidation number 
change method and works for basic and acidic solutions. Both 
molecular and ionic equations can be balanced. There is nothing 
new about the procedure, but it is presented as a compact 10 step 
"recips" which workc for all redox equations. 

The- procedure presented can be used in the classroom or as a 
ntudy guide for the students as well as an interactive computer 
tutorial program. 
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232 A LOW COST, SAFE, AND PORTABLE APPARATUS FOR LECTURE HALL CONDUCTIVITY 
DEIONSTRATION. Gary D, Mercer , Department of Chemistry, Boise State 
University, Boise, Idaho 83725. 



The construction and operafion of an apparatus for demonstrating conductivity 
of solutions suitable for lecture hall use will be discussed • The device features 
a "phone plug" cell and ^ square wave oscillator for reasonably stable and accurate 
conductivity measurements. The output is a three-step illuminated array of lights 
for differentiating between nonelectrolytes, very weak electrolytes, weak electrolytes 
and strong electrolytes. Operational amplifiers are used to generate the square 
wave signal and then as comparators for distinguishing between the types of elec- 
trolytes and driving the illuminated output. The device is battery operated and 
costs less than $25 to construct using readily obtainable components. 



233 ENHANCEMENT OF GENERAL CHEMISTRY LABORATORY CURRICULUM THROUGH USE OF 

INEXPENSIVE DIGITAL pH-mV-TEHP METER; Charles J. Bier, Box 2377, Fernna 
College, Ferrum^ VA 24088 

Having observed that students (ours and others') do not seem to have good 
quantitative skills for manipulation of experimental datf. after their general 
chemistry course, we have embarked on a program to upgrade our laboratory 
exercises in our general chemistry courses by more extensive use of quantitative 
measurement and analysis of changes. The relatively low cost of a digital 
meter and probes ( $200) to measure hydronium ion concentration accurately to 
0*1 pH unit and temperature accurately to 0.1 IC unit led us to add this capability 
to our already accurate and efficient determination of mass (Q*01g) and volume 
0.05 mi. We arc simultaneously jjoving toward semimlcro and micro laboratory 
experiments to achieve the common goals of greater safety and lower naterials and 
disposal costs. The goals of our development of experiments are low hazard, 
low cost, high relevance, coupling of qualitative and quantitative observations, 
and aupport of the pedagogical objectives of the classroom portion of the 
course. I will share experiments we have developed and solicit experiments 
developed by others. 



AMMONIA mHI-FOUi^TAIW- Dianne N. Epp > East High School, 1000 So. 70th,Lincoln, 
Nebraska, 68510 

Tne soluDility of ammonia gas in water has been a popular lecture demonstration in 
'<jie form of an ammonia fountain. A variation on this, which allows each student to 
prepare a microscale version of the ammonia fountain using a plastic transfer pipet to 
contain the reaction, has proved effective as a follow-up ""aboratory exerclsct to the 
lecture aemonstration. Preparation and experimental proct jres will be covered in tnis 
presentation. 



WRITING ACROSS THE CHEMISTRY CbRRICbLWl: ORGANIC CHEMISTRY. Francis M. Klein , 
Department of Chemistry, Creighton University, Omaha, Nebraska 68178-0104. 



Despite persistent student opinions to the contrary, learning organic chemistry is 
not purely a matter of memorization of facts. To reinforce a broader image of the field 
and to encourage more integrative thinking about its concepts, the author has included 
mini-themes and essays among the course requirements. Vfhile some of these have been 
examination questions, the aims of the assignment are best served by out-of-class work. 
With out-of-class assignments students know what is expected of them and have the 
resources and the time to do a thorough job. Examples of the assignments and selected 
student responses will be presented. The grading of the assignments and the use of 
assignment graders in the course grade will be discussed. 



16 INTEGRATED EXPERIMENT FOR GENERAL CHEMISTRY: PREPARATION AND ANALYSIS OP A 
COBALT COORDINATION COMPOUND. Dr, Anne T, Sherren , Department of Chemistry^ 
North Central College^ Naperville, IL 60566-7063. 

This experiment involves the preparation of [Co(NH3)5CllCl2 in one three- 
hour experiment^ and then the analysis in two additional three-hour laboratory 
periods. The students perform qualitative tests on the complex to prove the 
presence of cobalt ion^ ammonia, and chloride ions* The aimnonia is quantitatively 
determined by using a modified Kjeldahl method. The cobalt is quantitatively 
determined by treating the residue with acid and potassixim iodide. The liberated 
iodine is determined by titration with thiosulfate. The chloride content is 
determined by difference. The students determine the number of free chloride ions 
by using cation ion exchange. After determining the percent composition^ the 
students calculate the empirical formula and draw the- structure of the complex 
compound. Positive feedback has been received from the students. This experiaent 
reviews and inter-relates a number of concepts which have been covered earlier in 
the course. 
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IDIRICE: Moving Beyond the Aqueous Equilibria ICE Table. Edward Hottel, 
Department of Chemistry, Rose-Hulman Institute of Technology, Terre Haute, IN 
47803-3999. 

To solve simple squeous equilibria problems in general chemistry many textbooks 
and teachers have used an ICE table, the "bookkeeping" technique to track Initial, 
Change and Equilibrium values for equilibrium calculations. 

Problems which become more complicated due to the addition of a reactant or 
common ion often confuse students, who try to "force" all of these reagents into one 
template. A sequential process involving initial conditions, dissociation, reaction 
and equilibrium change (IDIRICE) has been developed which stresses electrolytic 
character and favorable reactions in addition to components of the traditional ICE 
table. 



SIMPLE AND INEa:wNSIVE KINETICS: A STUDENT LABORATORY EXPERIMENT. 
David jC Erwin . Department of Chemistry, Rose-Hulman Institute of 
Technology, Terre Haute, IN 47803-3999. 



Experiments involving chemical kinetics often employ elaborate equipment 
and chemicals. A simple and inexpensive setup involving plastic apparatus 
with hydrogen peroxide and potassium iodide can be used to obtain rates of 
reaction and the activation energy for the decomposition of hydrogen peroxide 
into water and oxygen.. Data and results obtained, as well as the apparatus, 
will be presented. 



239 VIDEO EQUIPMENT AND MICROSCOPY IN CHEMICAL EDUCATION. Tomas G. 

Berger and Stephen A. Skirius . Dept. cf Chemistry, Florida State University, 
Tallahassee, FL 32306-3006 

The ever increasing availability of VCR's and television monitors has taken them 
from the ranks of "audio/visual aids" to a powerful and necessary tool to be used for 
instruction^ The camera's lens becomes, the eyes of the studtPt, enabling him to 
envision phenomena that would not normally be possible. He would be oble to see results 
from equipment that is not available to him or from experiments that are too risky to 
be performed in anything but controlled laboratory conditions. 

Some equipment and tjrpes of video presentations will be displayed. 



.240 SCIENCE EDUCATION IN THE 1990' s: ISSUES AND OPPORTUNITIES. Bassam 

Shakhashiri , Asst. Director, SEE., National Science Foundation, Suite 516, 
1800 G street, NW, Washington, D.C. 20550 



1^4 



MICROCOMPUTER AS ELECTROXIC BLACKBOARD, A COURSE IN ORGANIC CHEMISTRY. 
Joseph Casanova, Department of Chemistry, California State University, Los Angeles, Los Angeles. 
CA 90032. 

We have u^ed a Macintosh Ilex with 4 MB RAM as the principal lecture delivery vehicle for Ihe year 
course in organic chemistry while proserving the conventional professor-centered classroom setting. Near- 
ly all the lecture material is contained in the microcomputer, which we have sought to make as un- 
obtrusive as possible. Software has been kept as simple and standard as possible so that others may 
easilv adopt and adapt it. The central software is HyperCard, which interleaves. Molecular Editor (Drexel 
University. Kinko s Academic Software); PC Model 2,0 (Serena Software); Excel L5 (Microsoft); Chem 3D 
Plus 2,01 (Cambridge Scientific Computing), V'ldeou^orks 2,02 (MacroMind Software), and ChemConnection 
1A2 (SoftShell International). With this approach we have taken advantage of techniques such as reitera- 
tion, review, dissolve, animation, and emphasis that are not ax-ailable in traditional environments. By far 
the most important aspect of the method is to illustrate points that we recognize as conceptually difficult 
for students in a traditional environment, visualization of three-dimensional molecular structures and 
real-timt illustration of the interrelation of sev eral variables of important algebraic relationships. The 
Academic Program Improvenient fund of the California State University and lottery funds of the California 
State University. Los Angeles funded this project during the 1989-90 academic year. 



242 PLANE GROUP SYTvlMETRIES. A PROGRAM FOR MAC COMPUTERS. M. E, Kastner, Department 
of Chemistry, Bucknell University, Lewisburg PA 17837. 

Point group symmetry is of obvious importance to chemists, and some attention is devoted to 
leaching symmetry in organic, inorgarL'C. and physical chemistry courses. In the solid state, translational 
symmetry gives rise to space groups. As part of an introduction to space groups In a cr>'Stallography 
course, I use a program developed by Dr. Greg Adams, Mathematics Department, Bucknell University for 
use on Mac computers. The program allows the user to draw a pattern with the mouse and then choose 
one of the seventeen plane groups from a pull-down menu, the program then generates the synimetrv* re- 
lated patterns m that plane group. The result is similar to wall paper or cloth designs, with recognizable 
repeaung units. The user can create a pattern that itself has point group symmetry, and then generate the 
repeating pattern m which the point group symmetty either does or does not coincide with the space 
group syTTimetry. This program, together with a commercially available program, "Introduction to Crystal- 
lography by David Y. Curtm, University of Illinois, Urbana, provide students interactive exercises that 
help to develop an understanding of three-dimensional syrm t\xy and space groups. 



243 SPREADSHEETS IN UPPER-LEVEL CHEMISTRY COURSE David M. Whisnant, Department of 
Chemistry, Wofford College, Spartanburg, SC 29301. 

Spreadsheets can be thought of as very high level programming languages that, although not as 
flexible as traditional languages, are much easier to learn and use. Because of this, spreadsheets make 
computers accessible to a broader range of persons without the need of prior computer experience, For 
the past few years we have made SuperCalc4 available to our chemistry majors to help them analy^e and 
graph data. A number of what if simulations also have been developed for student use in physical 
chemistry. In this session I will furnish the imtial handout that helps students learn to use spreadsheets, 
the numencal templates that we furnish our students, and a number of physical chemistry simulations. 
Participants who are new to spreadsheets can use the initial handout to see how templates can be 
developed to help bolve chemical problems. They, as well as experienced spreadsheet users, also can work 
with the simulations to see how spreadsheet:^ can be used to explore the models we develop in our lec- 
tures. 



244 USING KC? DISCOVERER IN A SOPHOMORE INORGANIC COURSE. John C. Kot2, Department of . 
Chemistiy. Sto.'* University of New York at Oneonta, Oneonta. NY 13820. 

The program "KC? Discoverer" (JOE: Sojlware 1988 JB(1)) has been used for two years in a 
sophomore inorganic chemistiy course. It provides a consistent, easy to use source of data, allows stu- 
dents to make a variety of graphs involving the numeric data, indicates chemical reactivity of the ele- 
ments, and serves as the basis for both problem sets and examination questions. It has been used 
throughout the semester both in lecture and for student assignments. The new approach to teaching 
descriptive inorganic chemistiy that it provides appears to be quite successful. 



245 APPLICATIONS OF MATHEMATICAL SOFRVARE IN TEACHING QUANTUM CHEMISTRY. William 
F, Coleman, Department of Chemistiy Wellesley College, Wellesley, MA02l81• 
I^ this session participants will use MaihCAD (registered trademark of MathSoft, Inc., Cambridge, 
MA) to work with several quantum chemical concepts that are found in the junior-senior physical and in- 
organic chemistiy courses. Topics to be covered include examination of radial distribution functions, 
three-dimensional plotting of atomic and molecular orbitals, Huckel MO theory, the evaluation of overlap 
Integrals, and various spectroscopic calculations. These topics make use of most of the major features of 
this software package, including plotting in two and three dimensions, solution of simultantous equa- 
tions, matrix manipulations, and differentiation and integration. 



246 THE USE OF COMPUTERS IN THE ORGANIC CHEMISTRY CURRICULUM. Sandra I. Lamb , Dept. 
of Chemistry and Biochemistry, UCLA, Los Angeles, CA 90034-1569 

Organic chemistry requires both 3-dimensional visualization of structure and 
pattern recognition in various types of spectroscopy, both of these capabilities are 
among the more difficult aspects of the organic curriculum. Sophomore level organic 
chemistry at UCLA has begun incorporating computer demonstrations and assignments in 
molecular modeling as an integral par^ ^f instruction. Using PCModel by Serena Software 
(available on DOS based systems, Macintosh II and Silicon Graphics Workstations), 
students learn to determine energy minima, recognize stable conformations, and to 
understand stereochemical conversions and structural limitations. 

Introductory students are also introduced to spectroscopy early in the curriculum 
and have the opportunity of working wit*i NMR and IR simulators (DOS and Macintosh) as 
well as using SpectraDecU (Macintosh) by Paul Shatz. These programs give the student 
the opportunity of doing experiments with the computer that mimic the use of the real 
instrtjunrat while protecting expensive instrumentation. Spectra Deck is unique in the 
way that students may interact with the program to gain insights into the interpretation 
'^^.^'•oton and "C resonance spectra as well as IR and also Mass Spectra, 



247 NEUTRON ACTIVATION ANALYSIS: SOLVING TliE MYSTERY OF AIRBORNE RARE 
EARTHS. G. E. Gordon . Department of Chemistry and Biochemistry, University of Maryland, 
College Park, MD 20742. 

Concentrations of about 35 elements, many of them trace species, can be measured without chemical 
separations by instrumental neutron activation analysis. Samples are irradiated with neutrons to transform 
some of the stable isotopes of the elements to radioactive isotopes. Elements are identified and theu- concen- 
trations are determined by observing energies and half lives of the y rays emitted by the irradiated samples^as 
the combination of energies and half life are unique to certain isotopes. Sources of pardcles m the air can be 
identified by their detailed composition patterns ("chemical fingerprints"). Studies m Philadelphia revealed 
concentrations of rare earth elements about forty times greater than expected. The story of the discovery of 
the sources of these elements illustrates the fact that much scientific progress is made more by accident and 
chance encounters than is indicated by the classic "scientific method." The trail leads eventudly to the pes- ^ 
sible discovery of a tracer for emissions from motor vehicles, which is needed now that leaded gasolme is 
nearly phased out. 



2^8 NEUTRON ACTIVATION ANALYSIS AND VOLCANOES, W.H. Zoller, Der^rtment of Chemistry, 
BG-10, University of Washington, Seattle, WA 98195 
Samples of atmospheric particulate material have been collected at numerous 
volcanoes and analyzed by Instrumental Neutron Activation Analysis. The results 
of the analyses show the presence of the elements S, Se, Sb, Cd, In, Cu, Zn, Ag, 
Au, Hg, Pb and the Halogens in concentration much higher than would be expected 
from the magna itself at all of the volcanoes studied. These elements are called 
the "enriched elements" and each is volatile or has simple volatile compounds that 
are formed in the volcanic gases, usually halides. In addition, studies of the 
Hawaiian volcanoes, Mauna Loa (1984) and Kilauea (1983-87) have shown the presence 
of the platinum elements Os, Ir and Re in surprisingly high concentrations. This 
latter group of elements are related to sources of metallic elements to the 
environment. The mechanism of enrichment in the vapor phase and fractionation from 
the magma will be discussed as well as the implications far the environment as compared 
to anthropogenic emissions. Particular emphasis will be placed on how the samples are 
collected, and the different elemental "signatures" of each volcano studied. 



NEUTRON ACTIVATION ANALYSIS IN SCIENTIFIC CRIME INVESTIGATION, Vincent P. Guinn, 
Department of Chemistry, University of California, Irvine, California 92717. 

For the past 25 years, nuclear-reactor-f lux neutron activation analysis (NAA) 
has been used extensively for the elemental analysis of evidence specimens in 
criminal cases, and the results frequently presented in court. The most frequently 
analyzed materials are bullet lead, shotshell pellets, primer gunshot-residue, 
paint, glass, and hair. Except for the detection of gunshot-residue elements 
(Ba and Sb), the nondestructive, purely-instrumental, form of the method (INAA) 
is used. For most of the other materials, the objective is to ascertain whether 
or not two or more evidence specimens have a common manufacturing origin, as 
evidenced by the closeness of matching of the two or more specimens in their 
concentrations of as many trace, minor, and major elements as can be readily 
measured. The great sensitivity of the method for a large number of elements 
is thus of value, enabling even very tiny samples to be analyzed with very good 
precision and accuracy. The most recent developments in this field will be 
discussed, and the use of INAA in some famous criminal cases will be described 
(e.g., the President Kennedy assassination). 



THE ROLE OF RADIOCARBON IN AIR POLLUTION RESEARCH. Ann E. Sheffield . Depart - 
infent of Chemistry, Allegheny College, Meadville, PA 16335. 



Radioactive ^ C is produced in the upper atmosphere at a roughly constant rate 
and becomes distributed throughout the atmosphere and the terrestrial food web. \Jhen 
a plant or animal dies, the radiocarbon decays with a half- life of 5730 y. In fossil 
fuels, no ^''C remains. Therefore, carbonaceous pollutants released when fossil fuels 
are processed or burned contain no ^^C, while natural emissions contain the level of 
radiocarbon typical of living tissue, and e»nissions from nuclear power plants and 
weapons tests are enriched in ^^C. Radiocarbon can thus serve as a "tracer of oppor- 
tunity" to distinguish natural emissions from those caused by human activities. In 
this paper, recent applications of the radiocarbon tracer method to problems in air 
pollution research are reviewed. Then, I examine in detail how ^''C has been used to 
appor^'ion sources of the low-polarity organic fraction extracted from atmospheric 
particles collected in Albuquerque, NM. The low-polarity fraction is of particular 
interest because it contains carcinogenic polycyclic aromauic hydrocarbons. 



251 ARCHAEOLOGY AND NUCLEAR CHEMISTRY. M. James Blackman . CAL, 
Smithsonian Institution, Washington D.C* 20560. 

One of the major problems faced by archaeologists attempting to deal 
with questions involving the emergence and evolution of ancient 
societies, is how to monitor abstract processes from the material remains 
recovered in excavations. These processes include 1) the impact of long 
range trade and cultural contacts on the developmental trajectories taken 
by these societies; 2) the organization and administration of production 
and distribution of the products of craft and early industrial 
activities; and 3) the ^..anagement and coordination of information flow 
and the decision making process in early complex societies. The use of 
instrumental neutron act vation analysis to chemical characterize 
archaeological materials such as obsidian, ceramics, and clay sealings 
and tablets, provides information, critical ro the understanding of these 
processes. This paper will discuss the theory underlying chemical 
characterization studies and present examples from recent research 
projects in the ancient Near East. 



252 THE CHEMISTR Y OF CHROMIUM. John C. Kotz . Alexander Ide, and Anne 
Whitesides, Chemistry Department, State University of New York, Oneonta, NY 13820 

We have explored the chemistry of chromium in three ways. First, we have developed a 
computer database of sources of general information on chromium and its compounds; the database 
is available on a 5 1/4** disk to anyone wishing a copy. Second, a series of classroom demonstra- 
tions that illustrate chromium chemistry has been developed. Third, laboratory experiments, 
suitable for high schools students, as well as for college students at the introductory and more 
advancedlevelis, have been developed. Each of these aspects of the project will be described and 
illustrated in detail. 



253 CHEMICAL REACTIVITY OF NICKEL, James P. Birk ; Martha Ronan, Department of 
Chemistry, Arizona State University, Tempe, AZ 85287-1604; Imogene Bennett, 
Chaparral High School, Scottsdale, AZ; Cheri Kinney, Marcos de Niza High School, 
Tempe, AZ 

The chemistry of nickel is dominated by oxidation state +2. Most reactions of 
nickel(II) are either complex ion formation (or substitution) reactions or precipitation 
reactions. Typi .1 reactions of these types can be demonstrated with a nickel one-pot 
reaction scheme. Other reactions are those characteristic of the anion in nickel(II) 
compounds. Nickel is used extensively in the metallic state in alloys or as a protective 
uickel plate resulting from electrolysis. Higher oxidation states are found in oxides 
coimnDnly used in nicRei/cadmium batteries. 



REACTIONS OF SULFUR AND SOME OF ITS COMPOUNDS. R.J. Gillespie and D.A. 
Humphreys, Department of Chemistry, McMaster University, Hamilton, Ontario, Canada, 
L8S 4M1. 

Some reactions of sulfur and some of its simpler compounds will be discussed. The particular 
reactions chosen: (1) illustrate the properties of sulfur as a typical nonmetal, (2) introduce and 
illustrate important concepts and principles, (3) make good lecture demonstrations and laboratory 
experiments. 



255 CHLOriNE AND BROMINE. W. D. Perry . Dept. of Chemistry, Auburn University, 
Auburn, AL 36849 

As part of the REACTIVITY NETWORK Project, a review on the inorganic chemical- 
reactivity of chlorine and bromine has been prepared. This review presents some of the 
descriptive inorganic chemistry of chlorine and bromine along with demonstrations and 
experiments that can be performed in a high school chemistry class. 



I- 



256 CHEMICAL REACTIVITY OF ALUMINUM. Zaida C. Morales-Mart Inez > Chemistry Department 
Florida International University, University tark Campus, Miami, FL 33199: 
Elizabeth Bednar Moore, Miai Southridge Senior High School, Miami, FL 33157; Evelyn 
DuCharme, South Miami Senior High School, Miami, FL 33153 

The chemistry aluminum is influenced by the following properties: amphoterism 
and the ability to form "alums" and "lakes". Its reactivity is masked by the formation 
of a thin protective oxide coating on the metal that prevents further oxidation. This 
makes aluminum a potential element for accumulation as waste and explains, in part, the 
need for its recycling. Demonstration experiments, including some using soft drinks 
aluminum cans, suitable for all grade levels will be performed. A "charming" video 
microscopic demonstration will be included. 



257 AN ALKENE ADDITION REACTION: Mary H. Bailey , Department of Chemistry, 
The Ohio State University, 120 W. 18th Ave., Columbus, Ohio 43210 

When chlorine water is added to tomato juice or a slurry of grated carrot in 
water, chlorine adds across the double bonds in carotene. The system of conjugated 
double bonds is destroyed, and the colored mixture turns white. This colorful 
demonstration can liven up a lecture on alkene addition reactions. 



258 THE HYDROGEN IODIDE AND CHLORINE REPLACEMENT REACTION. Ralph A. Burns , Chemistry 
Department, St. Louis Community College-Meramec, 11333 Eig Bend Boulevard, 
St. Louis » MO 63122 

X A replacement reaction of colorless hydrogen iodide gas with pale green chlorine 
gas to produce purple-violet iodine vapor will be performed as a quick lecture demon- 
stration. This vivid demonstration can be used when introducing nonmetal replacement 
reactions or redox reactions. It can also be used when discussing kinetics, reaction 
mechanisms, or thermodynamics. During the demonstration, a 16 ounce wide-mouth bottle 
is filled with chlorine gas and covered with a glass square . The stopper of a 32 ounce 
wide-mouth bottle of HI gas — prepared in advance — is then removed and the bottle is 
quickly covered with a second glass square. The covered bottle of HI gas is then in- 
verted and placed upsidedown on top of the bottle cf chlorine gas. As the two glass 
squares separating the bottle.s are pulled out, purple-violet iodine vapor immediately 
fills the bottles. Some iodine* may also escape into the room, so some ventilation is 
advisable. The reaction will tnen be carried out in aqu^cms solution and compared with 
the gaseous reaction. The method of preparing HI gas wiAl^oi described during the 
O station. 



259 PRODUCTION AND COMBUSTION OF ACETYLENE. Mary H. Bailey , Department of 

Chemistry, The Ohio State University, 120 W. 18th Ave., Columbus, Ohio 43210 

Production and combustion of acetylene can be carried out in a modified two liter 
pop bottle. The combustion is explosive and dramatic, but is demonstrated safely with 
the modified pop bottle. The demonstration provides two equations to balance, the 
first one easy and the second more challenging. 



260 A TORTUOUS ROUTE FOR BLACK POVTOER FUSE, John J. Fortman , Department of Chemistry, 
Wright State University, Dayton, OH 45435, 

An entertaining demonstration sequence can be done using black powder fuse which 
can be purchased from some gun shops or waterproof wick which is available in the model 
rocket section of hobby shops. The fuse v^ill burn through boards clamped together, 
beneath a pile of sand, and under water until it ignites a line of smokeless powder 
(nitrocellulose) which leads to a pile of black powder. This in turn ignites a string 
fuse attached to a hydrogen balloon which begins an assent (although tethered) before 
explv^uing. 



261 MORE DEMONSTRATIONS WITH RED CABBAGE INDICATOR, John J. Fortman , and Katherine 
M. Stubbs, Department of Chemistry, Wright State University, Dayton, OH 45435, 

Due to the many different colors and beautiful shades produced by red cabbage 
Indicator with only slight changes of acidity we have found it useful in modifying 
some classic demonstrations, (a) To 8 beakers containing 100 ml of purple cabbage 
extract diluted with tap water are added various numbers of drops of household ammonia 
or white vinegar, A spectrum of various colors and shades is produced. By diluting 
the reagents, this can be modified for use with overhead projector cells, (b) A small 
amount of red cabbage indicator solution is made green with a minimum amount of house- 
hold ammonia. Blowing through the solution causes it to turn blue and eventually red- 
violet. In similar fashion a piece of dry ice can be added to a large graduate 
cylinder or 2-liter soft drink bottle. The gradual change of colors is eye-catching, 
(c) Red cabbage extract with acetic acid can be used in place of universal indicator in 
an ammonia fountain with a number of round bottom flasks connected in series for a 
striking series of colors. 
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262 TWO-COLOR FORMALDEHYDE DOUBLE CLOCK SALUTES* John J> Fortman > and Jeffrey A, 
Schreier, Department of Chemistry, Wright 3tate University, Dayton, OH 45435 • 

Schools that have colors of orange, gold, or yellow, in combination with blue or 
black have been fortunate to have the "Old Nassau" double clock reaction for school 
salutes. Other color combinations have been done in separate beakers with single clock 
reactions using the formaldehyde clock, and other sequential color changes are possible 
using the oxidation of thiosulfate by perodate which can give a range of colors. How- 
ever, due to the lack of indicators with a green color, chemical demonstration salutes 
to schools with colors including green have not been noted. By using a mixture of 
indicators ana the formaldehyde clock reaction we have developed a clear to gold 
(yellow) to green clock, as well as clear to gold to red. Doing the two side by side 
or in a row of alternating beakers makes for a nice green and red Christmas demonstra- 
tion. 



A MINIATURE HOT AIR BALLOON FOR ILLUSTRATING CHARLES* LAW; 
W illiam C. Deese ,. Department of Chemistry, Louisiana Tech 
University, Ruston, LA 71272. 

It is common for general chemistry texts to refer to hot air 
balloons when discussing the properties of gases. In fact, Jacques 
Alexander Charles and Joseph Gay-Lussac were both balloon enthusiasts. 
During this presentation, instructions for building a miniature hot 
air balloon from tissue paper will be given. An apparatus for flying 
the balloon up and down a guide wire will then be demonstrated. 



264 IDENTIFYING PLASTICS BY DENSITY. Doris K. Kolb and Kenneth E. Kolb , Bradley 
University, Peoria, IL 61625 

A simple method for identifying unknown plastic materials is bas?d on their 
densitie:>. Various kinds of plastics can be identified by dropping small samples into 
cylinders filled with a :3ries of liquids of known density. Polystyrene, polypropylene, 
high and low density polyethylene, polyvinyl chloride. Nylon, Teflon, Plexiglas, and 
polyethylene terephthalate can all be identified by this method. 



265 COMPARING WATER CONTENT OF MARGARINES. A, Donald Glover and Kenneth E. Kolb , 
Bradley University, Peoria, IL 61625 



When similar samples of margarine of various types are melted, the liquefied 
materials separate into layers, an upper layer of fat and a lower aqueous layer* Tihe 
percentage of water in the samples can vary quite dramatically, diet margarines having 
especially high water content* Margarine samples can be easily melted in test tubes 
placed in a hot water bath. They can be melted even more easily in a microwave oven* 
Percent (by volume) of water can be readily estimated. 



266 DIFFRACTION GRATING SPECTRA. Edward A^ Mottel . Department of Chemistry, Rose-Hulman 
Institute of Technology, Terre Haute, IN 47803-3999, 

Plastic diffraction grating is relatively inexpensive and the spectra it produces can be 
used as a good introduction to the study of the colors of metal complexes. Students 
often think of a compound as having a specific color rather than as an absorber of a 
complementary color. In addition, some light sources give surprising results, leading 
to the question "So what exactly do you mean by a color television?" 



2^7 FIVE-MINUrE DEMDNSTRAHOIS - A COLORFUL DISPLAY OF THE SCIENTIFIC MEIHOD. 

George L. Gilbert , Department of Chemistry, Denison University, Granville, CXiio 
43023 

A variation on the rainbow color demonstration will be used to explore the types 
of observation, hypothesis making and prediction v^ich typify the use of a "scientific 
nethod" in chonistry. Other correlations with learning will be offered. 



1^3 



268 ALDOL CONDENSATIONS: COLOR FORMATION AND RATE. Ernest F. Silversmith, 
Morgan State University, Baltimore, MD 21239. , , c 

Hydroxide-catalyzed conversion of benzaidehyde and acetone to 1,5- 
diphenyl-l,4-pentadien-3-one (I) is an effective d^"'^"^,^^^^ 1°" J*^^ 
alSol cond;nsation (King and Ostrum, J. Chem. Educ. 1964, il' ^'^^ ' 
The yellow color of I begins to form as soon as the reagents are mixed, 
tue color is due co uhe fact that 1 is mo.e coujugatod than the rc.ctarts. 

Extensions of this demonstration show that (1) the color becomes 
orange when p-dimethylaminobenzaldehyde is used and (2) the rate of color 
formltion decreases when [OH"] is decreased Thus, the ^^r^- ^ J . ^. 

can lead to discussions of (1) the relationship between A ana conju 

gation and (2) the kinetics of the reaction. 



A SIMPLE ELECTROCHEMICAL CONCENTRATION CELL. John V. Rund, 
Department of Chemistry, The University of Arizona, Tucson, 
Arizona 85721. 

A concentration cell is one in which the oxidation and reduction 
reactions are the same, leading to a standard cell potential of 
exactly zero. The calculation of the cell potential involves only 
the second term of the Nernst equation, usually an insignificant 
contributor to the overall voltage in cell that has a cathode 
reaction different from the anode reaction. In this demonstration, 
a single beaker is used, and one solution is simply poured on top of 
the other. The concentration ratio is 1:100 and n = 2, so n cancels 
logQ, leaving a calculated cell potential of 0.0591 V; in practice 
the cell usually produces 51-55 mV. 



270 WEAK ELECTROLYTES: METAL ION COMPLEXES. JgrryA.M, Department of Chemistry. 
Simmons College, Boston, MA 021 15 

Since many metai-ligand complexes carry a net charge, ve do not often think of them as "veak 
rolytes", that is, species that dissociate incompletely in aqueous solu^oo; of, J^J',^^^ 
idsaremolecularspecies, notions, in solution, sol 
loic more usual examples of veak acids and bases. Hovi 

interconnections among chemical systems as possible, . , 

the equilibrium concept, rather than thinking about it piecemeal as a lot of specific cases, ifte 
equilibria among the mercury(II) and iron(III) caUons and the chloride and thiocyanate anions are the 
basis for a quick, easUy- visualized (on the overhead projector) series of transformations that 
demonstrate the relative strengths of the electrolytes involved as veU as some mteresUng chemistry ol 
mercury(II) that is not often presented in the first chemistry course. 



271 A SIttPiE DEMONSTRATION OF AIR PRESSURE* Jerrold Greenberg , 

Yeshiva High School of Atlanta, Atlanta, Georgia 30340. 
Mnny textbooks and demonstrations attempt to show that air pressure, 
pushing djpyg on the surface of a liquid, will force water u2_ a tube 
imTiersed in the liquid* This may be confusing and difficult for 
students to visualize* This simple demonstration shows that air 
pressure works upwards, coo* 



272 A QUICK CATALYST DEMONSTRATION. Patrick E. Funk , Dept. of Chemistry, Watkins 
Memorial High School, 8868 Watkins Road, SW. , Pataskala, OH 43062. 

Describing the operation of a catalyst is often a very difficult task for 
Chemistry teachers. This poster session will show a very simple method of demonstrating 
how we think a catalyst might: work. Additionally, this demons tr an ion can be expanded 
to form a paper clip "polymer". Required materials are a dollar bill and a few paper 
clips. 



POLYMER TOPICS IN UNDERGRADUATE ANALYTICAL CHEMISTRY* T.J. Vickers . 
R. Alamo, C.K. Mann and L. Mandelkern, Department of Chemistry, 
Floridr State University, Tallahassee, Florida 32306-3006 

Polymer chemistry has been made a part of the course work required 
of all chemistry majors by incorporating suitable material in the 
undergraduate course on advanced analytical chemistry. Laboratory 
exercises and complementary lecture material on characterization 
of, synthetic polymers by infrared spectroscopy, thermal analysis., 
and gel Rerraeation chromatography have been added to the course. 
This- has been done without expanding an already busy laboratory 
course by reorienting some exercises and by considerable use of, 
computer simulation "dry labs" for some important, but otherwise 
time consiiming exerciseL;. The three polyr^er exercises will be 
described* 
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274 POLYMER APPLICATION IN CONSTRUCTION urtuiHfcERING, D. Feldman, Centre for 
Building Studies, Concordia University, 1455 de Maisonneuve Blvd., West 
Montreal, Quebec, CANADA H3G 1M8 

Modern Building materials is the title of a course offered at ""^^^''^^^f 
and Ph.D. level at the Centre for Building Studies of Concord. i Umversity. Montreal, 
Canada. Tht course is designed as an introduction to polymer applications in the 
construction industry for students of building, civil, and chemical engineering and of 
architecture and materials science. 

The first chapter is an introduction to .olyrner chemistry and technology. It 
provides information on different classes of high polymers and the manner m which they 
are synthesized. Some physical and mechanical characteristics of polymers are 
underlined as well as the procedures used for their processing. The next chapters 
cover the following topics: composites, polymer-concrete composites, polymer toams, 
adhesives and sealants, polymers in solar energy conservation, polymer applications in 
roofing jnd flooring, coatings, polymer degradation. 



275 THEORETICAL APPLIED CHEMISTRY. F. Michael Akeroyd 

Bradford and Ilkley Community College, Great Horton Road, Bradford 
BD7 1AY U.K. 

This paper argues that the inclusion of topics snch as biotechnology and materials 
science into Future school chemistry curricula requires '^^"^ °' 

the traditional method of teaching fundamental concepts of covalent bonding and 
periodicity. This paper contains developments from the ^"^5°''^-^^^^^ "^^^ 
published as -Pi-bomiing without Tears' (J. Chem. ^^^uc. 1982 59, 371) and 
•Chemicax Education in the Year 2000' (J. Chem. Educ. 1983, 60, 559). 



■ 278 INTRAMOLECULAR CHARGE EFFECTS - BACK TO ELECTROSTATICS. 

■ George I.H. Hanania and Steven 0. Russo, Departmsnt of Chemistry, 
Indiana University, Bloomington, IN 47405. 

I Most inorganic and biochemical compounds have structures that carry net electrical 

" .charge. Electrostatic forces within and between such scructurrs are very strong and 
decrease with increasing distance more slowly than other types of forces. We show 

■ that a wide range of cher lal phenomena can be interpreted in terras of charge effects, 
W using the same basic a. . ach of a low-dielectric cavity model. This approach is 

applied to: (1) factors unat modulate acidity and determine pKa values for poly- 

■ protic acids; (2) factors that promote the ionization of side groups in ligands 
B in metal coordination complexes, a? well as the pH variation of redox potentials 

in such systems; (3) electrostatic contributions to the stabilization of micelles 
_ and of tertiary structure in biomacromolecules; (4) predicting and interpreting 
I H titration curves of gobular proteins. It is also instructive to consider inter- 
" molecular electrostatic interactions, such as the effect of ionic strength on rates 

of ionic reactions, and tne role of electrostatic forces in stabilizing maero- 
O nolecular quaternary structure. 
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ORGANIC TUTORIAL. Bruce N. Campbell, Jr ., SUNY Potsdam, Potsdam, NY 13676. 

This year an Organic Tutorial course was offered to students who were enrolled in 

the first semester of the year Organic course and wanted extra help in the course. A 

number of traditional and non traditional approaches were used. These will be described 
and a tentative evaluation attempted. 



278 X-RAY CRYSTALLOGRAPHY: A FOUR-WEEK, NO-LECTURE, HANDS-ON COURSE FOR UNDER- 
GRADUATES. M. E. Kastner , Department of Chemistry, Bucknell University, 
Lewisburg, PA 17837. 

X-ray crystallography is commonly used to determine the structure of compounds 
in th- solid state. NSF-ILI Grant * ISE-8«}5J058 allowed Bucknell University 
to purchase a Siemens R3 Automated Single Crystal Dif fractometer . To begin to 
teach students to read the crystallographic literature and to use crystallography 
to determine structures, I offered a course during our four-week January session. 
Seven students (one graduate student, one senior, four juniors and one freshman; 
enrolled. No formal lectures were given, and the informal instruction periods 
were very brief. Instruction included reading assignments, computer tutorial 
urograms, paper-and-pencil exercises, computer calculations and graphics based 
on published data, video taped, hands-on use of the precession camera, use of 
a spreadsheet program (EXCEL) for exploring scattering factors and refinement 
calculations, and demonstrations. Assuming that some of the students will have 
used the background provided in the course in research projects before the 11th 
BCCE, a progress report w il be made. 

279 CLUSTERS, A DIFFERENT PHASE OF MATTER: A GRADUATE COURSE. Muriel B. 
Bishop . Departme..t of Chemistry, Clemson University, Clemson.SC 
29631 and M. A. Duncan, Department of Chemistry, University of Georgia, 
Athers, GA 30602 

A graduate course in cluster chemistry will be described. The term cluster 
means different things to different people: a collection of molecules on a 
surface, complexes in the condensed phase, large inorganic and organo- 
metallic complexes, isolated gas phase assemblies, or assemblies existing 
in matrices. Clusters are aggregates of two or more molecules or atoms 
held together by weak interactions such as van der Waals, hydrogen , electro- 
static, or weak covalent bonds. Since clusters may be the bridge between 
the atomic or molecular state and bulk material, chey are of interei^t to 
scientists in many disciplines as models for studying optical and elec- 
tronic properties, superconductors, heterogeneous catalysis, metal-metal 
bonding, and species in the atmosphere and intersteller space. They are 
of interest as possible sourcesof new materials with tailor-made 
properties . 
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HOW TO MAKE TEACHING ABOUT POLYMERS INTERESTING AND FUN. Robert Alan 
Shaner, Department of Chemistry^ South Side Area High School, 
Hookstown, Pa. 15050. 

The study of polymers can make an ordinary chemistry classroom 
explode with fun and excitement for the teacher and students. This 
session will look at many interesting and exciting ways to present 
polymer science to stude«,s. Some of the topics to be covered will 
include liquid crystals, slime, studying polymers using rubber bands, 
experiments with polystyrene," and experiments with the super-absorbant 
polymer J550. 
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ORGANIC CHEMISTRY AT A RURAL COMMUNITY COLLEGE 

Leo Kling III, Faulkner State .Junior College, Hammond Circle, 

Bay Minette, AL, 36507, 205-937-4384 

A discussion of the preparation of the community college instructor 
and the students for organic chemistry. The unique situations and 
problems of teaching a small section of organic chemistry will be 
discussed. Some advantages and disadvantages inherent in a small 
isolated setting will be reviewed. The community college offers 
unique opportunities and unique challenges ^or teaching organic 
chemistry. 



282 THE LONE CHEMIST: CHALLENGES OF THE ONE-PERSON CHEMISTRY PROGRAM AT A FOUR 
YEAR COLLEGE, Mary F. Dove, Division of Natural Sciences, Mobile College, 
Mobile, AL 36613 

The "lone chemist" is a common phenomenon at small four-year colleges • A chemist in 
this environment faces special problems, most of which fall into three categories: 
pedagogical, managerial, and psychological. Pedagogical problems are the most serious 
and often arise from the necessity of teaching JDurses in all areas of chemistry. 
The lone chemist must be able to assure tne oua-iry of upper-level courses for the 
major as well as develop courses for non-science majors which are topical and 
interesting. Some solutions for these problems are presented. Managerial problems 
involving stockroom maintenance and equicment. repair can be overwhelming. The lone 
chimist should resist the temptation to let things slide in this area. Practical 
management strategies are suggested. Finally, the lone chemist faces early bum-out, 
a psychological problem. The symptoms, causes, and cures for burnout are discussed. 
By recognizing and coping with problems in these three areas, the lone chemist can 
have a challenging and rewarding career. 
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THE TEXT, TEXT AUTHOR, AND PUBLISHER AS RESOURCES. F. A. Qgrgy , 
Department of Chemistry, University of Virginia, Charlottesville, VA 22901 



The following are but a few of the problems that confront the organic chemistry instruc- 
tor in the one-person department: 

(1) teaches organic chemistry but may not be an organic chemist by training 

(2) administrative duties preclude updating lecture notes on an annual basis 

(3) office hours set aside to discuss problem-solving with students are too often pre-empted by 
other responsibilities 

(4) human resources (graders, laboratory teaching assistants) may not be available 

The ways in which the one-person department can call upon the author and publisher of chem- 
istry textbooks to alleviate these problems are described in the presentation. The message will^ 
be that there is more help out there than you might expect. 



MICROSCALE ORGANIC LABORATORY U THE (»NE-PERSO^; DEPARTMENT 
284 Randall G> Engel 

Green River Community College 
12401 S.E. 320th Street 
Auburn, WA 98002 

Although miCiToscale ^anic laboratory programs offer many advantages for cheristry 
departments of 11 sizes, there are some advantages which are unique to organic 
laboratory courses taught by instructors in the one-person chemistry department. 
These advantages will be discussed along with suggestions f 3r implementation of 
microscaie program on a small scale. 



285 "SAFE HANDLING AND LEGAL DISPOSAL OF LABORATORY CHEMICALS AT 

ACADEMIC INSTITUTIONS" 
Dennis D, Graham, Eastern Iowa Community College District, 500 Belmont Rd, , 
Bettendorf, Iowa 52722 

Protectior of human health and the environment should be a major 
concern of anyone responsible for use of chemicals. Laboratory chemicals 
at academic institutions, if improperly handled, could present serious 
human health and environmental problems. 

The Occupational Safety and Health Administration established 
regulations for the protection of laboratory workers. 

The Environmental Protection Agency established regulations on 
the proper disposal of waster chemicals. 

While there are safe waste disposal options available, they can 
be quite expensive. Reducing the amount of hazardous chemical waste in 
the laboratory can be a much more cost effective method of dealing with 
hazardous chemical waste in the academic laboratory. 



WHAT SCIENCE SUPPLIERS CAN OFFER SMALL DEPARTMENTS, Marian H. Snow, 
Fisher Scientific - EMD, 4901' w. LeMoyne St., Chicago, IL" 60651 



Small departments or schools often have needs that cannot be met 
through the large traditional suppliers of science equipment, 
supplies, and chemicals. These suppliers are usually set up to 
fill the needs of Government, Industry, and lerge institutions. 
Some reputable suppliers have divisions or departments which 
specialize in these special smaller scale requirements of many 
educational institutions. Discussion will address some of the 
needs that can be filled by these specialized divisions, such as 
smaller-sized chemicals and educational grade supplies and 
equipment which can stretch smaller budgets. 



287 THE THREE-YEAR ICE LABORATORY LEADERSHIP PROJECT: AN OVERVIEW. Marjorie H. 
Gardner , Lawrence Hall of Science, University of California at Berkeley, 
Berkeley, CA 94720. 

During the summers of 1987-89, a total of 30 auard-winning chemistry teachers, winners 
of Presidential Excellence awards, Conant, or Catalyst awards, gathered at the 
Lawrence Hall of Science to investigate the role of the laboratory in high school 
chemistry. This project, a component of the NSF-funded Institute for Chemical 
Education program at the University of California at Berkeley, had three major goals: 
(1) to define the contemporary role of the laboratory as a part of secondary school 
chemistry instruction as the knowledge, skills, and attitutdes students should be able 
to demonstrate as a result of their laboratory learning, (2) to develop assessment 
methods to me sure and reward student learning that occurs in the laboratory that in- 
clude more than paper and pencil modes and can be administered nationally as well as 
locally, (3) to plan for revision and development of experiments that address 
questions of skills, knowledge, cost and safety, and acknowledge the growing presence 
of the computer as an interfacing instrument. The project's work and products, in- 
cluding a 194-page monograph, will be highlighted in this opening presentation. 

288 THE HIGH SCHOOL CHEMISTRY LAB: SURVIVAL VS. STRICTURES. Darrell H. Beach , 
The Culver Academies, Box 100, Culver, IN 46511. 

Will we witness the demise of the high school chemistr> laboratory as the 21st century 
begins? Can we assess the rewards of the laboratory experience so as to justify the 
^ cost of the necessary lab time, equipment, and supplies? These are some of the vital 
questions that were addressed by a cadre of high school chemistry teachers in the 
Laboratory Leadership project at the Lawrence Hall of Science. The central issues, 
concerns, and assumptions that guided this work are highlighted in this presentation. 



289 OVERVIEW OF THE LABORATORY COMPONENT: A MATRIX MAP. Otto Phanstiel , Episcopal 
High School, Jacksonville, FL. 

An early concern among the Laboratory Leaoorship participants was to attempt to 
identify the full spectrum of student learning outcomes that could be expected from 
laboratory instruction. It became clear that three aspects were major components in 
any science laboratory program: (1) Subject matter, approached from a totally ^ 
different perspective at the lab bench; (2) Personal growth, reflected in students 
struggle to build self-confidence, to work as part of a team, and to see themselves 
as being capably of acting on their environment; (3) Decision making, a natural out- 
come of their commitment to become involved in the task at hand, their ability to 
develop critical thinking skills, and finally to see science as a creative outlet tor 
their energies and ideas. A graphic tool, constructed in the form of a triangular 
matrix, provided the organizing structure for a deeper analysis of these three major 
components. 



290 ASSESSING STUDENT LABORATORY UNDERSTANDING THROUGH "PICTURES IN THE MIND". 
Helen M. Stone , Ben L. Smith High School, Greensboro, NC 27407. 

Prof. Dorothy Gabel, Indiana University, stimulated the Laboratory Leadership group 
to consider student conceptions and misconceptions concerning the particulate nature 
of matter. Incorrect or incomplete understanding of the particule model persists, 
according to research, even among university students. Without this understanding it 
is difficult to explain chemical reactions, changes in state, and stoichiometry . 
The term "Pictures in the Mind" has been coined. The Laboratory Leadership group 
devised a number of laboratory assessment tasks that are based on probing students' 
mental pictures (at a molecular level) regarding chemical phenomena they have 
observed in the laboratory. Examples of this innovative approach will be presented 
and discussed. 



291 CULTIVATING WRITING AND COMMUNICATION SKILLS THROUGH LABORATORY-BASED 

ACTIVITIES AND ASSESSMENT TASKS. Allene Johnson . Summit High School, Summit, NJ 

Student experiences in the chemistry laboratory can provide an excellent framework 
for sharpening their ability to communicate observations, ideas, conculsions, and 
even their sense of wonder or puzzlement. While some students thrive on the structure 
of a journal or formal laboratory report, others benefit more from less structured 
approaches. Other report styles include poems, plays or drawings, abstract writing, 
and executive summaries. Each has its place in promoting student understanding and 
can be used to assess the learning that takes place in the laboratory. 



141 



292 ADAraNG OLD-HAT LAB ACTIVITIES TO CULTIVATE HIGHER-ORDER OUTCOMES: A WORKSHOP 
PRESENTATION, Laboratory Leadership Team Members , including Pat Phillips, 
Griffin High School, Griffin, GA; Floyd Sturtevant, Ames High School, Ames, lA; 
Gladysmae Good, Arlington High School, Indianapolis, IN; and others. 

The monograph produced b> the Laboratory Leadership team, titled Laboratory Assessment 
Builds Success, includes a wide range of innovative laboratory assessment items and 
ideas for student evaluation. These are written to accompany L8 laboratory activities 
which are fully-presented in the monograph. None of the laboratory activities are 
totally new; each is based, at least in part, on well-established and familiar high 
school lab experiments. However, each has been adapted and re-designed to cultivate 
"minds-on" (as well as "hands-on") student involvement; in other words, to stimulate 
higher-order thinking among students. This session will involve participants in 
the process of adapting an "old-hat" laboratory activity to these new learning goals. 
Suitable laboratory assessment it6ms for the participant-produced revised activity 
will be sought and brain-stormed by the group, A learning-by-doing session! 



2S3 "CHEMICAL SENSE" AND LABORATORY SAFETY, Ken Hartman, Ames High School, 20th and 
Ridgeway, Ames, lA 50010. 

Chemical sense is an extension of common sense. Sensible laboratory conduct on the 
part of students will not happen by memorizing a set of rules, any more than a perfect 
score on a v/ritten driver's test ensures an excellent driving record. The true 
"driver's test" of chemical sense is students' actual conduct in the laboratory. This 
session uill suggest how instilling proper, safe laboratory conduct among students 
can be closely tied to students' conventional learning of chemistry concepts and 
skills. The Laboratory Leadership group regards this as an obligatory part of any 
laboratory-based chemistry course. 



294 ANECDOTAL EPISODES, PARALLEL LABORATORY ACTIVITIES, AND RELATED APPROACHES TO 
EVALUATING STUDENT UNDERSTANDING, Gladysmae C, Good , Arlington High School, 
Indianapolis, IN, 

Several unconventional ways to assess students' comprehension of their laboratory 
work will be presented. An anecdotal episode involves describing for students the 
step-by-step procedure followed by a hypothetical student — a procedure containing one 
or more errors, (These anecdotes can often be drawn from a teacher's prior obser- 
vations of student conduct in the laboratory!) Students are asked to identify the 
errors and to speculate on their consequences. Students can also be challenged to 
propose a design for an experiment that has characteristics similar to the one they 
have completed; their description of such a "parallel lab" provides evidence of ♦iheir 
understanding of the original lab activity design. 
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295 HIGH SCHOOL VERSION OF THE WORLD OF CHEMISTRY, Mary Beth Key , Ron Crampton , 

Edward Gibb , Carole Goshorn , Cliff Schrader , Patricia Smith , St. Albans School, 
Washington, D. C. 20016 

This video-oriented projeuu can open up new vistas for your students as they see 
new molecular and macroscopic worlds. The HIGH SCHOOL VERSION of THE WORLD OF CHEMISTRY 
represents a step forward in chemical education. No longer are videos developed as 
entities to be used separate from the rest of the class. With this project teachers 
are given a complete set of classroom materials that directly build on the videos. 
There are "Video Tease" demonstrations and activities ("SHOW AND ASK") that the teacher 
may use to focus students' attention on specific concepts; Student Viewing Guides, 
"ANSWERS TO QUESTIONS STUDENTS MIGHT ASK", hands-on activities such as drawing activities 
that focus on the molecular level ("PICTURES IN YOUR MIND"), student experiments, pair ^ 
learning activities, suggestions for special student research projects, and so on. The 
afternoon workshop will be used to demonstrate how the written materials might be inte- 
grated with the videos. Several ipodules will be shown; some common student miscon- 
ceptions highlighted. There will be a drawing for two complete modules. This project 
was directed and developed by teachers and funded by the National Science Foundation. 



LABORATORY TECHNIQUES AND RESEARCH SKILLS: A ONE- 
SEMESTER COURSE TO TEACH SKILLS BASIC TO SCIENCE. Sibert, 
Roanoke Valley Governor's School, Roanoke, Virginia, 2^015. 

Skills and techniques needed for laboratory investigations in both 
physical and biological sciences are usually acquired during the pr'-gress of 
introductory courses, and then refined in later courses. The large amount of 
content that has to be learned for most courses often leaves little time to 
spend on teaching the proper way to use pieces of equipment, perform 
various tasks, make observations, and collect and record data and handle the 
data statistically or in calculations. With this in mind, the Roanoke Valley 
Governor's School, a specialized high school for students interested in 
science, mathematics, and computers has developed a one semester laboratory 
course designed to teach skills basic to physical and biological sciences for 
those students entering RVGS as freshmen or sophomores. This background 
enables the students to then go into the more advanced science offerings 
with many of the introductory features already mastered. 



297 High School Chemistxy Instrumentation Course, Londa Borer and Hans Deuel. 

Department of Chemistry, California State University, Sacramento, 6000 J Street, 
Sacramento, CA 95819. 

An eight session laboratory course for hi^ school students has been successfully 
conducted at CSUS for two years. Along with synthesis, the e>5)eriments include the 
use of such instrtnnents as pH meter, IR and UV spectrofAiotcaneters, and gas liquid 
chrcanatograjii. The course design, advertising, funding etc. will be discussed. 
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DO WE HAVE TO THIKK TODAY? Kathryn G. Windham 
Greensboro Day School, Greensboro, NC 27429-0361 



I 

I 



Concrete ideas and methods of improving critical thinking 
skills among introductory chemistry students will be presented. 
Specific examples from lecture, lab demonstrations, and class 
discussion will be offered. Additional ideas will be solicited 
from the audience. 



299 THE BEST LAID PLANS: OBSTACLES THAT MUST BE OVERCOME TO BRING ABOUT 
LASTING REFORM IN SCIENCE EDUCATION. Amy Phelps and George Bodnen 
Department of Chemistry, Purdue University, West Lafayette, IN 47907. 

iviuch has been written about the crisis in science education in the U.S. This paper 
describes v^hit happened when a project designed co improve the problem-solving sldlls 
of high school chemistry students was implemented. Our experience provides insight 
into the obstacles that must be overcome in order to bring about lasting reform in 
science education. It is not enough to develop good cimicula or curriculum materials. 
Attention must also be paid to the teachers who must implement the proposed chauges, 
because even teachers who tacitly accept the value of these changes face challenges 
when they try to integrate them into their classrooms. 



300 THE TEACHING OF CHEMISTRY IN BOLIVIAN HIGH SCHOOLS. Saul J. Escalera , Dept. 
of Chemistry, Universidad Mayor de San Simon, Cochabama, Bolivia 

The paper presents an overview of. the curriculum and methods used in tne teaching 
of Chemistry at the High School level xn Bolivia as compared to the United States. It 
^ also depicts efforts made in the last decade to promote Chemistry and other related 
sciences by introducing young students into science fair activities staged annually and 
sponsored by the National Academy of Sciences as well as the Ministry of Education of 
Bolivia, Further, the paper includes some information on how University professors are 
helping by producing textbooks and other types of information on Chemistry in order to 
promote the teaching of Chemistry at the Junior and Senior High School levels. 
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FUN AND GAMES III CHEMISTRY CLASS. Deborah G. Courtney, chemistry 
teacher, Eastside High School, Gainesville, FL 32601. 

If you have students who 60 not have a lot of self -motivation or 
who complain that chemistry is boring, here are some 
their attention. Having taught average ability high school students 
for a number of years, this teacher has tried a number of games 

che^astry bingo! element probe, jeopardy), puzzles crossw^ find- 
I uftrric=u cactoons, puns , jokes, bumper stickers, T-sMircs, etc. 
Handouts include ^an? of these as well as addresses for ordering the 

Time to share your favorites may also be available. 



THE MACLECTURE PROJECT: TEACHING CHEMISTRY WITH A MACINTOSH LINKED 
TO AN OVERHEAD PROJECTOR. Rnben J. Brenstein and Conrad C. Hinckley, Department of 
ChcmiMf) and Blochemisif) , Souihern Illinois University, Carbondale, Illinois 62901. 

Vinudll} ever) lecture in chemistr> conidins material which can be illustrated with the aid of a 
wompuicr. Although the u^e of computers is ubiquitous in chemistry, their application as lecture aids is still 
rare. The MacLecture Project attempts to fill this gap. The project has grown out of the recognition that a 
wonipuier like the Macintosh SE offe.s good computational performance and excellent graphics capabilites in a 
.small, ponable unit at an affordable price. V/hen coupled with an inexpensive attachment for overhead 
prujection of the computer screen, the system provides easy access to computer graphics and simulations that 

be taken to any classroom. HyperCard affords the ease and simplicity of computer control, making the 
.s\Mcm usable even by instnictors with little computer skills. During the talk, we will demonstrate the 
upponuniiies the computer offers and share our current experience. We will address problems with integrating 
computers into lecture presentations and discuss how this technology can possibly lead to changes in chemistry 
curriculum. 



-^"-^ INTEGRATING THE LABORATORY AND LECTURE WITH COMPUTERS. M.R. 
Abraham and Eric L. Enwall, Depanment of Chemistry and Biochemistry, University of 
Oklahoma, Norman, OK 73019-0370. 

The relationship of large group lecture with multiple laboratory sections has generally fallen 
into two classes: coordinated and stand-alone. However, in modem inquiry based instructional 
strategies, a greater degree of relationship is required. The use of computers makes an "integrated" 
laboratory and lecture possible in large group instruction. One model of "integration" requires one 
laboratory computer to monitor laboratory work. During laboratory, students are asked to record their 
data on the computer. The course instructor can then access data in order to utilize it during the lecture 
to develop concepts. This talk will demonstrate a computer management system presently being used 
and discuss practical aspects of using such a system. 
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304 COMPUTER INTERFACING IN A CHEMISTRY LABORATORY: NO PAIN! MUCH GAIN! Richard 
Wvma and Eric Higbie, Dept. of Chemistry, Indiana- Purdue University, 
Indianapolis. IN 46205: James May, Arsenal Technical High School, Indianapolis, I N 
46201 

A variety of hardware and software products have been developed by National 
Instruments which allow the user to collect and process data trom instruments interfaced 
to computers. Most of these products employe an IEEE-488 interface which is capable of 
collecting data from 15 different instruments. LABTECH NOTEBOOK, Lotus Measure, Lab 
Windows, and Lab VIEW have been tested in our chemistry laboratory. This software 
represent a spectrum of programs requiring little or no programming experience to 
moderate experience. Advantage and disadvantages of these software packages and their 
use in an undergraduate laboratory will be discussed. 



305 IN-HOUSE PRODUCTION OF PRE-LAB VIDEO PROGRAMS. Howard J. DeVoe , Department of 

Chemistry and Biochemistry, University of Maryland, College Park, Maryland 20742. 

Video is an excellent medium for presenting lab techniques and safety information 
to college students in large, multi-section general and organic cl emistry courses. We 
have produced short VHS-format video programs for the experiments in three courses. An 
enthusiastic group of chemistry teachers from local high schools did a large part of the 
initial planning, taping, and editing over the summers of 1988 and 1989. An important 
advantage of having our own taping and editing equipment is the ability to quickly 
revise the programs whenever needed. In our playback setup, videc players controlled by 
an electronic timer are installed at a central location from which the programs are 
transmitted over a cable network to a 25-inch TV set in each of the lab rooms. Our 
experience with equipmt .c choice and program production will be described. 



306 PRODUCTION AND UTILI Z ATIUN OF VIDEO IN LABORATORY INSTRUCTION : 

Karen E. Eichstadt and Andrew P. Lokie, Jr. Ohio University, Athens, OH 45701. 

Techniques and tips for the production of useful vidoes for laboratory instruction 
will be discussed. Utilization of services from ether departments can enhance the 
"fefficacy for the venture. Sample videos will be presented. 




307 3-D pH PLOTS USING ADVANCED SPREADSHEET SCRIPTING. James 0. Currie , 
Jr., and Richard V- Whiteley, Chemistry Department, Pacific Unxver- 
ilty, Forest Grove, OR 97116 
Those teaching in general of analytical chemistry frequently use computer 
generated titration data for demonstrating buffer behavior, indicator 
selection, or equivalence point detection. Typically these programs have 
calculated individual points or entire curves under restrictive para- ^ 
meters. The use of a spreadsheet has the advantage of easy manipulation 
of the data generated as well as advanced graphing functions. This paper 
discusses how the use of the HyperScript command language in V/ingz on a 
Macintosh permits complete freedom in generating multiple plots with 
incremented dissociation constants, concentrations or other variables. 
True hydrogen ion concentrations can be obtained using activities to 
correct for changing ionic strength or to simu'^ate the effect of a 
constant ionic strength buffer. These plots a.e displayed in color as 
line graphs of 3-D surface plots. Black and white or color printing is 
inexpensively done on an Image VJriter II or a variety of high resolution 
printers . 



308 INTERACTIVE USE OF THE PERIODIC TABLE VIDEODISC USING THE OU^ST™ AUTHORING 
SYSTEM. Charles E. Sundin , Department of Chemistry, University of 
Wisconsin-Platteville, One University Plaza, Platteville, WI 53818-3099. 

The Periodic Table Videodisc is a wealth of visual images of the common 
forms of the elements and their reactions with air, water, acids, and base as 
well as coiiin:on uses and applications. Images may be obtained using the Video 
Image Directory anu a remote control. However, students may directly interact 
with the images using a computer, a mouse, and lessons prepared using Allen 
Communication's QUEST™ Authoring System. Interactive use of the "Journal of 
Chemical Education: Software ' s" The Periodic Table Videodisc, Reactions of the 
Elements using QUEST™ will be demonstrated. 



309 THE ROLE OF CHEMISTS IN THE DEVELOPMENT OF NUCLEAR SCIENCE. V,E, Viola , 
Department of Chemistry, Indiana University,. Bloomington, IN ^7^05 

The role of chemists in the development of nuclear science — beginning wich the 
discoveries of Becquerel and Marie Curie — will be briefly reviewed. Among the forefront 
research areas pioneered by nuclear chemists have been the discovery of nev; elements 
and exotic nuclei, nuclear fission, the macroscopic behavior of nuclear matter, and 
measurement of the nuclear reactions that power the sun. All of these efforts have 
stimulated the need for nuclear particle accelerators, which now provide a broad range 
of applications in our technological society. 
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THE SYNTHETIC ELEMENTS, Darleane C. Hoffman ,* Chemistry Department and the 
Nuclear Science Division, 70A-3307, Lawrence Berkeley Laboratory, Berkeley, CA 
94720 

Prior to 1940, the heaviest element known was uranium, discovered in 1789, Since 
that time elements 93 through 109, as well as the missing elements 43, 61, 85, and 87 
have been synthesized and identified. The techniques and problems involved in these 
discoveries and the placement of the transuranium elements in the periodic table will be 
discussed. The production and positive identification of elements heavier than 
Md (Z=101), which have.very short half-livei, and can only be produced an atom-at-a-time, 
are very difficult and there have been controversies concerning their discovery. Some 
of the new methods which have been developed and used in these studies will be described. 
The prospects for production of still heavier elements will be considered. 

*Supported in part by the Director, Office of Energy Research, Division of Nuclear 
Physics of the Office of High Energy under Contract No. DE-AC03-76SF00098. 



NUCLEAR CHEMISTRY AND COSMOLOGY. Richard L. Hahn , Chemistry Department, 
Brookhaven National Laboratory, Upton, NY 11973. 

Concepts from nuclear chemistry/physics are central to many cosmological 
problems; among these are the "freezing out" of radiation and matter after ^■he Big 
Bang, the production of energy in stars, the fate of neutrinos produced in the sun 
(the solar neutrino problem), the formation of neutron stars in supernovae, and the 
synthesis of the chemical elements. Some of the key ideas from nuclear science that 
are required in treating such problems will be di ;ussed. In particular, some new 
experiments to detect solar neutri.xos will be described. 

The research was carried out at Brookhaven National Laboratory under contract 
DE-AC02-76CH00016 with the U.S. Department of Energy and supported by its Office of 
Nuclear Physics. 



HOW CAN WE UNDERSTAND HOT ATOMIC NUCLEI? John M. Alexander , Department of 
Chemistry, State University of N.Y. at Stony Brook, Stony Brook, NY 11794-3400 

If two atoms (or ions) collide with enough energy to cause their nuclei to touch 
one another, then a nuclear reaction will occur. The reaction may involve a grazing 
^ collision in which only a relatively small amount of matter or energy is exchanged, or it 
may involve a central corision in which the two atomic nuclei clutch tightly to one 
another and intermix to ,orm a "compound nucleus". The neutrons and protons inside this 
compound nucleus are held together by their strong mutual attractions, but they arc also 
in an unstab a state of great thermal agitation due to the energy of their formative col- 
lision. We can think of this system as a sort of balloon filled with gas molecules 
where the nucleons are the molecules and their collective mutual attraction (or meanfielcO 
leads to a surface tension that acts like an elastic surface barrier or membrane. This 
outer membrane is actually permeable, and particles do escape from it. It is by measu- 
ring the angles and energies of these escapees that we get the information needed to 
build a mental image or model of the balloon and its contents. Several kinds of experi- 
mental measurements will be discussed along with their interpretations. The role of 
^^■al excitation energy and angular momentum will alsc be illustrated, along with some 
cnipis of the timescales for energy mixing, collective rotations, particle evaporation 
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ACCELERATORS FOR RESEARCH AND APPLICATIONS. Jose R. Alonso , Lawrence Berkeley 
Laboratory, 1 Cyclotron Road, Berkeley, CA 94720 



The newest particle accelerators are almost always built for extending the fron- 
tiers of research, at the cutting edge of science and technology. Once these machines 
are operating and these technologies mature, new applications are always found, many of 
which touch our lives in profound ways. The evolution of accelerator technologies will 
be discussed, with descriptions of accelerator types and characteristics. The wide 
range of applications of accelerators will be discussed, in fields such as nuclear 
science, medicine, astrophysics and space-sciences, power generation, airport security, 
materials processing, microcircuil fabrication. 



314 TRACE METAL BIOGEOCHEMISTRY IN THE OCEAN. Lgn dfnq . Department of 

Oceanography, Flo-ida State University, Tallahassee, FL 32306, (904) 644-6037. 

The oast 15 years have seen tremendous advances in our understanding of trace and 
heavy metal behavior in marine environments. By adopting "clean- lab" technology and 
stringent anti-contamination techniques, we now have a clearer picture of how 
biological, chemical, geological, and physical processes control the distributions, 
concentrations, and solution speciation of elements such as Fe, Cu, Zn, Cd, and Pb. 

Elements with known biochemical requirements (Mn, Fe, Cu, Zn) respond to, and in 
some cases may control, the biological cycle of photosynthesis and respiration in the 
ocean. Pollutant metals (Cu, Cd, Pb, Sn) can be used as tracers of man's activities, 
including fossil fuel combustion and use of leaded gasoline. Submarine volcanic 
activity at hydrothermai vents releases tremendous amounts of Mn and Fe into the deep 
se<3. Microbial redox processes influence trace metal behavior in a variety of estuarine 
and oceanic systems. Recent studies have even suggested that global warming may lead to 
enhanced atmospheric delivery of Fe to the surface ocean, which would in turn cause 
greaL^r phytoplankton qrowth, and a resultant decrease in atmospheric carbon dioxide 
levels, thus acting as a negative feedback mechanisms to buffer the "Greenhouse Effect". 
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315 BIOMARKERS - THE INTEEIACTION BETWEEN ORGANIC CHEMISTRY AND GEOLOGY IN 
PETROLEUM EXPLORATION. R. P. PhilP . School of Geology and Geophysics, 
University of Oklahoma, Norman. OK 73019. 

The quest for new reserves of crude oil requires an ever- increasing level of 
sophisticated exploratory techniques. One such technique that elegantly combines both 
organic chemistry and geology is based on the so-called biomarker concept. In this 
approach hydrocarbons in organic rich sediments, or oils, are used to provide us with 
much information on the nature of source materials, maturity levels, a^fire of 
depositional environments and extent of biodegradation. These compounds are clso 
extremely valuable in providing us with information on specific relationships between 
oils and their source rocks. The purpose of this presentation is to illustrate the 
analytical techniques involved in detecting these compounds and to provide examples of 
how you interpret and use the distributions for the purposes of petroleum exploration. 



PRESERVATION OF ORGANIC MATTER IN WETLAND PEATS: 
MODERN ANALOGUES OF ANCIENT COAL-FORMING ENVIRONMENTS. 
William H. Orem and Harry E* Lerch, U.S. Geological Survey, 
M.S. 956, Reston, VA 22092 

Mudem peat-forming wetlands are natural laboratories for studies of the earth's 
carbon cycle and the processes in ancient wetland peats which led to the ^reservation 
of organic matter and the formation of fossil fuels. Peat -forming wetlands occur in 
topographic lows as, for example, the Okefenokee Swamp in southeastern Georgia, or as 
raised or domed peats in areas of heavy rainfall such as southeast Asia. In both 
cases, the standing water of the wetland promotes aquatic plant growth and retards 
the microbial oxidation of dead plant remains, allowing peat to accumulate. 

Organic geochemical studies of peats frc:. many different wetlands have shown that 
the major change in the organic chemistry of plant biomolecules that occurs during 
the peat stage is the biodegradation of cellulose and other complex plant 
carbohydrates. In some wetlands, the lignin of vascular plants is also partially or 
wholly biodegraded. Complex paraffins from vascular plants and algae are the 
principal components of plant organic matter preserved in peats for later stage 
conversion to fossil fuels. 



317 DEVELOPMENT OF A GEOCHEMISTRY LAB MANUAL. R. H, Langlev and E. B. Ledger, 
Department of Chemistry and Department of Geology, Stephen F. Austin State 
University, Nacogdoches, TX 75962 

We have developed a long needed laboratory manual for courses in geochemistry, 
environmental chemistry, and agronomy. This manual has been arranged into three 
section. The first section contr^^ns demonstrations that model geological processes. 
Reactions that occur relatively rapidly may be simulated directly. For example, the 
precipitation of Fe(0H)3 by the air oxidation of the Fe*^ in spring water. Slower 
reactions, for example, the precipifation of SiOj, must be modeled indirectly. 

The second section, presents various analytical techniques applied specifically 
to geological systems. Examples include detercDinatlons of catics in natural waters by 
AA spectroscopy, and of r**dionuclides by gamma-ray spectroscopy. 

The third section stresses lab safety and presents general laboratory techniques. 
This section is primarily designed for students who are not chemistry majors and thus 
do not have as strong a laboratory background. 



3^8 THE USE OF SOLID STATE ^-^C NMR SPECTROSCOPY IN DEVELOPING ENVIRONMENTAL AND 
GEOCHEMICA^ QSAR PARAMETERS. William T. Cooper, Departnierit of Chemistry and 
Terrestrial Waters Institute, B-164, Florida State Universi^.y, Tallahassee. FL 
32306-3006. 

Quantitative Structure Activity Relationship (QSaR) techniques are finding 
increasing use in environmental sciences. QSAR calculations rely on readily 
available structural, physical and chemical data to predict the biological 
activity and environmental reactivity of chemicals. Unfortunately, the 
functional relationship between the environmental and geochemical behaviox of 
chemicals, particularly organic chemicals, and their QSAR parameters is poorly 
understood. For this reason we have been concentrating on ths other side of this 
problem; QSAR predictions for geological materials such as soils, sediments, and 
aquifer jnedia. One of the mail analytical tools we use is quantitative solid 
state C NMR spectroscopy. In this presentation the quantitative ^^C NMR 
technique will be described and its use in determining the quantitative and 
qualitative nature of chemically reactive sites in sedimentary organic matter 
discussed. 
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CHfflSOURCE: AN OVERVIEW. Mary Beth Key , St. Albans School, Washington, DC 20016 and Mary 
Virginia Oma , College of New Rochelle, New Rochelle, NY 10801. 



Has paper is an introduction to the half-day symposium ai the teacher resource materials cai5)rising 
ChemSource. Conpiled by teachers for teachers, these materials are examples of the best ideas, 
denaistraticns, classroom activities, laboratory e3q)eriiDents and teaching techniques that 
experienced teachers have found really work. Collected in one place as a braintrust to aid the 
ine^qjerienced and/or aspiring chemistry teacher, ChemSource consists of SourceBook and SourceView. 
Each of these conponents will be introduced and illustrated in detail in the papers that follow. 
This three-year project, funded by the National Science Foundation, the American Chemical Society 
and Its local sections, and other bodies, is being carried out by highly involved chemical educators 
nationwide. 



^20 -niE SOURCEVIEW CCMPWCQir OF CHEliSOURCE. Pprothy Sabel, Indiana University, Blocmington, W 47405 

The SourceView project vail produce two hours of professional quality videotape of exemplary 
chemistry instruct loi at the high school level. Ten teachers and their students will be portrayed in 
chemistry leaming-teachmg situatiais at their school site. The program will be produced by the 
Radio and Televisioi department of Indiana Universirr under the directiai of Dorothy Gabel. Features 
of the videotaped instruccion will include: il) Actual teachers with their students filined in their 
natural setting; (2) The portrayal of 10 different teaching skills such as introducing the lesson, 
preparing students for laboratory ejqjeriments, presenting demonstrations, etc.; (3) The portrayal of 
each skill by two different teachers illustrating different teaching styles, (4) The portrayal of 
expert and novice behaviors in the portrayal of each skill; (5) Focus on using a great variety of 
skills in teaching one topic in chemistry, acids and bases; (6) Coordinatiai with SourceBook. At 
this session of the symposium, procedures for the selectiai and preparation of the teachers and the 
identif icatiai of the skills with their related behavior indicators will be described. First drafts 
of the instruments that will be used to guide the teachers in the portrayal of the skills and plans 
for the design of HyperCard stacks and videodisk productiai will be discussed. 



SOUROEOOK: A LTRATBGY FOR DELIVERING DAY-TO-DAY SUPPCXW FKl CHEMSTRY TEAOmx;. Harjone 
Gardner, Lawrence Hall of Science, University of California, Berkeley, CA 94720, and Henry 

Heikkinen, Department of Chemistry and Biochemistry, University of.NorthCrm Coluroc^o, 

Greeley, CO 80639. 

SourceBook will be a new resource providing specific teaching tips the best instructional ideas 
and information gleai.ed from experienced, successful chemistry teachers related to over thirty 
topics in the high school curriculum. It will feature laboratory activities, demonstraticms, 
discrepant events, cmmon misconceptions, humor, relevant applications, etc., which support topics 
ranging from Acids and Bases to Organic Polymers; from Bcxding to Halogens. These materials are 
being prepared by twelve regional Writing Cluster groups of high school and university teachers. 
General materials on chmistry teaching, laboratory maiiagem^t, and classroan strategies will also 
be included. SourceBook will be available on disk as a searchable data ba. . and in hard copy forniat. 
The SourceBook co-directors will offer <ui overview and progress report on this ongoing project in 
this presentatioi. 



SOURCEBOOK PREVIW #1: SUPPORT FOR A OlOPniRUiY-ORIDnED CHEMISraY TCffIC: SJOILIBRIIM. 
Michael Ray Abraham, Department of Chemistry and Biochsndstry, University of (Mahona, 
Nonnan, OK 73019. 

The ChemSource Writing Cluster facilitator f ran Oklahoma will provide a close-up look at the 
detailed materials being prepared in ChemSource to support a typical conceptually-oriented topic, 
Bquiliirim. Using ccxicept maps, pictures in the mind, metaphors and analogies, he will discuss the 
development of central ccxicepts and skills in this topic. 



SOURCEBOOC PREVIEW #2: SUPPC«T KR A DESCRIPTIVE CHEMIfflTlY TOIC: WIXSHS. Abe Rennert > 
Manchester High School, 134 East Middle Turnpike, Manchester, CT 06040. 

A ChenSource Writing Cluster respresentative f ran the Massachusetts team will offer a detailed look 
at the materials currently being prepai-ed m ChemSource to support a typical descriptive chemistry 
to©ic, the Halcgois. flpi to sis will be placed ai the qperaticxial and conceptual central concepts for 
this unit and their application to laboratory activities and demonstrations. 



324 SCORCEBOOK PREVIEW #J: SUPPORT FOR AN APPLIED/ ENRICHMENT CHEMSraY TOPIC: BIOCHffllSraY AND 
ENZYMES. Sunmerlin^ Department of Chemistry, University of Alabama, Binningham, AL 
35294. 

^ The ChesrSource Writing Quster f ran Alabama will overview the range of materials being prepared in 
ChemSource to support an applied/enrichcient chesnistry topic, Biocheniistry and Enzymes. Direct links 
and ccnnecticns with everyday events will form the discussion core for chis topic. 
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325 CHETiSOURCE: DISCUSSION AND FEElfiACK SESSION. Marv Viraijiia Oma . College of New Rochelle, 
New Rochelle, NY 10801; Harv Beth Key , St. Albans School, Washingtc«, DC 20016; Dorothy 
Gabel , Indiana University, Bloomington, IN 47405; Mariorie Gardner , Lawrence Hall of Science, 
itaivttsity of California, Berkeley, CA 94720; Henrv Heikldnen , University of Northern Colorado, 
Greeley, CO 80639. 

The Directors of the various ccmponents of ChemSource and the Chair of the Steering COanittee will 
invite informal discussion, solicit ideas, respciid to feedback and invite questions regarding all 
aspects of the project. 



326 GRADU^1£ STUDIES IN CHEMICAL EDUCATION. Panel members present the chemical 
education programs at their university, following which, an open discussion will 
be conducted on opportunities for teachers. 

nr Marv M. Atwater (University of Georgia) : A comparison among three doctoral programs 

I will be described: 1) producing a chemical educator for a two or four-year institution, 
2) producing a science educator specializing in education research, and 3) producing a 
science educator whose specialty is the c emistry curriculum or supervision. Dr. Martin 

a y Stewart (Middle Tennessee State Univet tty): The Doctor of Arts degree is designed 
for the preparation of college teachers rather than university researchers^ Thus, the 
DA provides a terminal -degree alternative to the traditional PhD or EdD. This program 
has recently received new impetus by the National Doctor of Arts Association. Dr • Henry . 

E Heikkinen (University of Northern Colorado) : A virtually unique PhD program in chemical 
education has been initiated, in that it is offered jointly by the Department of 
Chemistry and Biochemistry. the degree requires graduate research in chemistry and 

S education Dr. Dudley Herron (Purdue University): At the graduc.te level, students may 
elect thesis or non-thesis masters degrees in either chemistry or science education. 
A PhD from the School of Education is offered in science education. These programs 

■emphasize research on learning and instruction. 

I 
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327 CEPUP PROGRAM OVERVIEW. R. C. Laugen , Lawrence Hall of Science, University of 
California, Berkeley, CA 94720 

The Chemical Education for Public Understanding Program (CEPUP) at the Lawrence 
Hall of Science is supported by a materials development grant from the National 
Science Foundation and through contributions from private foundations and industry. 
CEPUP is developing activity-based instructional strategies and materials in modular 
form which focus on chemical concepts and processes associated with current societal 
issues. The goal ot CEPUP is to develop greater awareness, knowledge, and understanding 
about chemicals and how they interact with the environment and our lives so that people 
can make informed decisions. This presentation will describe current CE^UP proj^jcts: 
CEPUP in the Schoo ls for middle 'junior high students. Chemicals , Health , Environment and 
Me for~th and 6th-grade students. Chemicals and Society for the communi-y and workplace, 
and Living with Chemicals for the community. Other symposium presentations will elaborate 
on these projects. Symposium attendees will be given the Chemicals in Society materials 
for their own use. 
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328 WHY CEPUP? CHEMICAL EDUCATION AND ISSUES. H. D. Thier , Lawrence Hall of Science, 
University of California, Berkeley, CA 94720. 



Understanding about cheraicals and how they interact with people and the environ- 
ment is essential to informed citizenship in this country. It is not societally produc- 
tive for people to make decisions and set priorities based on emotions. Instead of 
anxiously demanding answers, people must ask questions, obtain and understand the 
limitations of scientific evidence, and use this evidence as the basis for their 
decision making. This presentation will describe CEPUP 's approach to teaching chemical 
concepts and processes by means of social issues, and will emphasize the differe.ices 
between education and advocacy, evidence and decisions. 



329 CEPUP: CHEMICAL EDUCATION IN SCHOOLS. S. Hill , Winston-Saiv<im/Forsy th County 
Schools, Winston-Salem, NC 27103. 

Development and implementation of the CEPUP in the Schools materials are ongoing 
processes. Centers have been set up nationwide to field-test new materials- Industry- 
education partnerships which provide teacher training and materials are functioning 
in many of these centers as well. School districts are integrating the materials into 
their courses of study. This presentation will describe one district's experiences in 
field-testing, teacher training, and implementing CEPUP materials. 



330 LIVING WITH CHEMICALS: A COMMUNITY PROJECT. E. Anderses , General Federation of 
Women's Clubs, Tucker, GA 30084, and B. Saiet , Shell Oil Co., Houston, TX 77252. 

Living with Chemicals is part of a two-year project adopted by the General 
Federation of Women's Clubs (GF17C) sponsored by Shell Oil Company. The materials were 
introduced to over "^00 club leaders in the fall of 1988. These leaders and others they 
have trained have been giving workshops in their communitieb and are introducing CEPUP 
to their local school systems. This presentation will outline the nature of this 
community education program, describe its impact to datei and present plans for the 
next Federation biennium. 



331 CHEMICAL EDUCATION: AN INDUSTRY VIEW. G. Affleck , Hewlett-Packard Company, Palo 
Alto, CA 9A30A. 

Business and industry have vital interests in chemical education. They must be 
assured of a steady flow of trained scientists, engineers, and technologists, and are 
affected by the economic and political decisions related to chemicals that people make. 
Understanding the information currently required to be made available in the workplace 
and to the public, e.g. through SARA Title III, has reinforced the need for better 
chemical education. This presentation will describe one company's perspective, its use 
of Chemicals and Society in workplace and community education, and its support for 
CEPUP in the Schools. 



-^^^ GtTTiNG STUDENTS TO PROFIT FROM CHEMISTRY. Clifford L. Schrader 
Dover High School, Dover, Ohio AA622 

To make a profit requires a product that is mutually beneficial to 
both the buyer and the seller. The positive perceptions created by a 
persuasive sales pitch must be followed by the acquisition of something of 
value. Profit can be used as a metaphor for teaching and learning 
chemistry. Students who acquire thinking skills by solving problems 
profit from chemistry, and if they also make money, the double meaning 
of, the title is apparent. Students in my chemistry class found that 
learning chemistry was exciting, enjoyable and profitable in both senses. 

Solving real world chemical problems xs an exciting application of 
principles learned with text book abstractions. The students in my 
chemistry classes started a chemical company and the problem was how to 
maximize their profit. The chemical we bought and sold was no abstraction. 
Profit was not a dirty word. 



333 THE EASY WAY TO DO CHEMICAL DEMONSTRATIONS. Doris K. Kolb , Bradley University, 
Peoria, IL 61625 

There are chemistry teachers who do demonstrations, and there are others who don't. 
The ones who don't usually explain that they haven't time to prepare demonstrations; nor 
do they have enough class time to set them up, carry them out, and then clean up before 
the next class. Doing large-scale demonstrations can also be expensive, and finally 
demonstrations are just a lot of trouble. 

For those who think that demonstrations require too much time, money, and effort, 
we recommend demonstrations on the ove. head projector. They are usually quick, simple, 
and inexpensive, and every student in the room can see what is going on. A number of 
quick and easy demonstrations will be presented. 
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RUBE GOLDBERG CHEMISTRY CONTEST, R on Perkins and Mark Scrauss 
Science Department, Greenwich H.S,, Greenwich, CT 06830 

Come see a Rube Goldberg device, consisting of more than a dozen popular chemical 
demonstrations. Vapor, color changes, luminescence, clocks, music, flags and 
disappearing coins are all part of the excitement. 

The more serious chemical demonstrator is encouraged to participate in a contest 
to identify the chemicals used. The winning individual or team will receive 100 
Cyalume Lightsticks. 



335 STUDENT INVESTIbATIONS : DEVELOPING A DEMONSTRATION. Jerry A. Bell , 
Department of Chemistry, Simmons College, Boston, MA 02115 

Many of us use chemical demonstrations and lecture experiments to motivate student 
interest, introduce new concepts and chemical systems, and provide data for class 
discussion and analysis. Almost always, we prepare the demonstration and rarely discuss 
how it was developed or what the important parameters are in setting it up and making it 
work "correctly". Many students are interested in presenting demonstrations themselves 
and teachers can take advantage of this interest by getting them involved teaching 
parents, peers, and younger students. Usually, however, the students are still working 
from a **recipe" provided by the teacher or a text. Here's an opportunity going to waste. 
Why not try letting them develop a demonstration of their own? The demonstration I have 
chosen for this presentation is "water into wine" (and back) using household products, 
so that, after a student has perfected her/his demonstration, s/he may set it up at home 
to amaze, amuse, and teach some chemistry to parents, siblings, and friends. 



A TOOL FOR TEACHING ACID/BASE TITRATION CALCULATIONS, Carl B. Bishop . 
336 Department of Chemistry, Clemson University, Clemson,SC 29631 

A simple guide has been developed which can be used by students fox- 
selecting the appropriate equilibrium system needed to solve problems 
which occur in four regions of an acid/base titration curve. The special 
meanings and relationships of such terms as the equivalent point, buffers, 
mid-point of the titration curve, pK *s of acids, relative strenths of the 
acids/bases, and selection of indicators will be discussed as they are 
related to these four regions. 
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337 SYSTEMATIC CALCULATION OF pH FOR COMPLEX SYSTEMS. 6. F. Warnock and H. A. Bent, 
Department of Chemistry, University of Pittsburgh, Pittsburgh, PA 15260 



A systematic, graphic, step-by-step procedure for calculating the pH of 
any mixture of acids and bases will be presented* A table of acid/conjugate-base 
pairs, listed in order of increasing pKg, is used to do two things: (1) to carry 
out neutralizations and so determine the main species remaining and (2) to Identify 
the principal equilibrium and thus calculate concentrations of all species. The 
procedure allows students to view, from a single perspective, levelling, neutra- 
lization, ionization, hydrolysis, disproportionation, and additional, un-named 
proton transfers. Examples of the procedure will be given, along with appropriate 
lecture demonstrations. 



338 COMPETING EQUILIBRIA IN ACID - BASE SYSTEMS. Lawrence L. Garber and 

George V* Nazaroff , Department of Chemistry, Indiana University at South 
Bend, South Bend, IN 46634-7111. 

We have been teaching freshman chemistry students how to deal with competing 
equilibria and how to include activity coefficients in acid-base pH calculations. 
Our method has been to develop a general procedure for writing out the coupled 
algebraic equations for the concentrations of the species in each system in terms 
of several unknowns. These coupled equations are solved approximately and simply 
using chemical sense. The approximate solutions are then fed into a computer 
program that generates the exact answers. Activity coefficients are calculated 
by the computer program using the Davies equation. 



339 THE PRINCIPAL EQUATIONS OF REACTION STOICHIOMETRY. g Huai Zhou, Department 

of Chemistry, Hangzhou Teachers College, Hangzhou, 3 12, People's Republic 
of China, and J. Edmund White , Department of Cheraisti Southern Illinois 
University at Edwardsvi? le , Edwardsville , IL 6*2026. 

Stoichiom'.'try lacks a unifying concept and equation. Some recent suggestions were based 
on the df. Donder "extent of reaction." For a balanced equation: aA + bB = gG + hH, if 
n is the absolute value of the change In the amount of substance, then = x g/a = 
^ g/b = ilH X g/h. In the SI system, the volume concentration is the amount of sub - 
st^ance concentration, not normality or formality. Thus, the familiar expression, N^Vi = 
N2V2, should not be used. The basic expression for titriraetric calculations is derived 
If A is the unknovm substance and T is the titrant, ^ HT ^ ^/t* Then, the mass of A 
present is = M/^ x cj x x a/t. If the mass of the sample is ms, then the mass 
fraction (formerly, weight percentage, w) of A is wa% = x ct x x a 100 / 515 x t. 
In making titrimetric calculations, one must understand all reactions involved and apply 
these expressions appropriately. Examples will show that, when this approach is applied 
to any problem in reaction stoichiometry , the solutions are simple and ligorous. These 
equations have been used in a few recent chemistry textbooks in the People's Republic 
of China. 
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INTERACTIVE MODEL SYSTEM FOR TEACHING fiOLECULAR CHEMISTRY. H, J. Teague / 
Department of Physical Science, Pembroke State University; Pembroke, NO 28372 



An interactive model system has been developed which is used to danonstrate 
I. structure and mechanism and II. a molecular structure method that ties 
together Valence Bond (VB)~Hybridization and VSEPR theories. The following 
concepts will be presented: (1) vSEPR Theory, (2) Structure Configuration: 
R/S system and enzyme specificity, (3) Mechanism: S[sj2, with Inversion of 
Configuration, and S|yjl processes, and (4) Conformation: Rotation about an 
atcwh-to-atom bond, including staggered and eclipsed forms. 



3^1 PREDICTING CRYSTAL STRUCTURE WITH SIMPLE GEOMETRY 

Herb Bassow, Germantown Friends School, Philadelphia, PA I9I44 

Packing and lattice ''els using styrofoara spheres to represent atoms 
and ions are shown to be effective tools in explaining observed proper- 
ties of crystals. Simple geometry is used to predict sizes of trigonal, 
tetrahedral, octahedral holes in close-packed metals. 

A naive approach to atomic and ionic radii, using the work of Barlow 
(W. Barlow, Sci.Proc. Roy .Dublin Sec. 8, 527, 1893-8) and the Braggs 
(W.H.Bragg & W.L.Bragg, Proc .Roy .Soc. A88, 428, I9I3, and W.L.Bragg, 
ibid., 89, 248, I9I3) allows calculation of these radii. The shift 
from face-centered to body-centered cubic symmetry is then predicted, 
and found to be confirmed by the structures of sodium and cesium 
chlorides . 

The usefulness and power of crystal models and high school geometry 
is thus demonstrated to beginning chemistry students. 



342 

DESIGNING A USER-FRIENDLY LABORATORY FOR FIRST SEMESTER GENERAL 
CHEMISTRY. Gail M. Mever and Gregory J. Grant, Department of Chemistry, The University 
of Tennessee at Chattanooga, Chattanooga, Tennessee 37403. 

Students laking the first semester of general chemistry at the University of Tennessee at 
Chattanooga begin the course with a wide range of lab experience. In order to give older and/or 
less experienced students an opportunity to catch up, a trial laboratory component has been 
designed to reduce anxiety and encourage learning. The development of the grading policy, the 
experiments used, and the final lab practical exam will be presented. 
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THE LABORATORY COMPONENT IN SECOND SEMESTER GENERAL CHEMISTRY. 
Gregory J, Grant a nd Gail M. Meyer, Department of Chemistry, The University of Tennessee at 
Chattanooga, Chattanooga, Tennessee 37403. 

The student audience in the general chemistry course at the University of Tennessee at Chattanooga 
is a very heterogeneous group-nurses, engineers, chemistry and other science majors, premeds, 
business majors. The ideas and problems associated with the development of the laboratory 
component for students with such a divei^e background will be discussed. A topical outline of the 
laboratory in the second semester general chemistry course will be presented. 



344 PREPARATION AND USE OF LIQUID OXiGEN. D.M. Sullivan , Department of Chemistry, 
University of Nebraska at Omaha, Omaha, NE 68182. 

Anyone having access to liquid nitrogen can easily prepare Uquid oxygen. Small 
quantities of liquid oxygen can be stored temporarily and used for such experiments as 
demonstration of paramagnetism, observation of color of liquid oxygen and support of 
combustion in experiments guaranteed to excite students and gener *:e questions. 



3^5 DETERMINATION OF SOLUBILITY PRODUCT CONSTANT FOR CALCIUM FLUORIDE: A FRESHMAN 
CHEMISTRY EXPERIMENT. Lawrence L. Garber and George V. Nazaroff, Department of 
Chemistry, Indiana University at South Bend, South Bend, IN 46634-7111. 

The determination of the solubility product constant for calcium fluoride requires 
the measurement of the activities of fluoride and calcium ions. An ion specific 
electrode is used to determine directly the activity of fluoride ion in a saturated 
solution of calcium fluoride and in solutions of calcium fluoride which either contain 
additional fluoride or calcium. Atomic absorption is used to determine the correspond- 
ing calcium ion concentration. The concentration of calcium ion is converted to 
activity by using the Davies Equation for the estimation of the activity coefficient. 
Atomic absorption measurements determine not only hydrated calcium ion concentration 
but also any calcium present in hydrolysis products and ion-pairs. In this particular 
system hydrolysis product and ion-pair formations have essentially no effect on the 
total solubility of calcium fluoride. Thus it can be assumed that total calcium 
concentration is the same as the concentration of hydrated calcium ion. The results 
obtained agree with literature values. 
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DEVELOPMENT OF AND EXPECTATIONS FROM A MICROSCALE EXPERIMEN'T FOR THE 
DETERMINATION OF THE OF k WEAK ACID- Marcia Gillette . Chemistry 
Department, Indiana University at Kokomo, Kokomo, IN 46904-9003 and H.A. Neidig, 
Lebanon Valley College of Pennsylvania, Annville, PA 17003-0501. 

Utilization of microscale e'^-^ iments in a general chemistry laboratory 
curriculum produces benefits in a-u '^n to the obvious cost and safety advantages. 
Students pay increased attention . «dil , leading to greater involvement and 
understanding on their part. BeCw^..^ many microscale experiments can be done in an 
unusually short period of time, repeated trials are frequently possible. 

Development of m"' uro^ :ale experiments does not involve the simple scaling down 
of traditional, macroscoie procedures. Through an examination of the actual 
development of the of a weak acid, we will explore the perils of microscale 
measurements made with ine'oensive, disposable equipment. We will consider some 
sources of experimental etroL associated with microscale techniques. We must be 
willing to adjust our expectations when evaluating student results, but this is a 
small price to be paid for the stimulation and instruction these experiments 
provide. 
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MICRO AND(OR) SEMIMICRO ORGANIC LABORATORY? Bruce N, Campbell, Jr ., Chemistry 
Department, SUNY Potsdam, Potsaam, NY 13676. 

Some advantages of both scales for teaching Organic Laboratory will be explored. 
An attempt to realize the best of both scales will be described. Some organizational 
and practical details will be included as to problems and attempted improvements. 
Contributions from the audience will be requested. 



348 SYNTHESIS OF AN ISOLABLE QU1N0D!METHANE. Stuart Rosenfe Id and Sarah VanDyke, 
Department ol Chemistry, Smith College, Northampton, MA 01063 

Quinodimethanes, e.g. the parent member of the series 1 and its dibenzologue 2, are highly reactive 
- species that are not normally isolable. A small number of derivative^ of 2, however, have been isolated and 
represent interesting synthetic targets for advanced undergraduate students. We have modified the procedures 
for the synthesis of 3, originally reported by Bowden and Cameron (Tetrahedron Letts. 1911 y 383), to fit the 
time and equipment limitations of an undergraduate laborate.y and will describe the sequence and its use in 
spawning short independent projects. 
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349 PREPARAnON OF RARE-EARTH AND YTIRIIM GARNETS: A SOLID STATE CJiEMtSTRY EXPERTMEOT. 
R>H, Langley , N. Nordoff , T. Calcaterra, R. Lancaster and R. Beaty, Department of 
Chemistry, Stephen F. Austin State University, Nacogdoches, TX 75962 

A variety of rare-earth and yttrium garnets may be easily synthesized. These 
cotrpounds have the general formula P^^cP^n ^ yttrium or a rare-earth and 

B is aluminum, iron or gallium. TheSe cAfflpounds may be used to illustrate several 
principles of solid state chemistry. The materials are cubic, and so they are 
relatively easy to study by X-ray diffraction. They exhibit different types of 
magnetic beh^avior. The formation of so many similar compounds demonstrates 



isomorphous substitution. 



'^^^ LASER EXPERIMENTS IN UNDERGRADUATE CHEMISTRY: A PRACTICAL GUIDE. 

Jack K. Steehler , Dept. of Chemistry, Roanoke College, Salem, VA 24153 

Students are fascinated by lasers. Extremely high levels of student interest 
and excitemei.t are found for laser experiments. Yet lasers are seldom incorporated 
in undergraduate experiments due to an incorrect perception of complexity. Laser 
lecture demonstrations and studsnt experiments are possiL.e in all areas of chemistry, 
including organic and inorganic chemistry in addition to the traditional applications 
in analytical and physical chemistry. A variety of such demonstrations and 
expe;:iments will be presented and discussed. A balanced treatment of the pro's and 
con's of las:ir experiments will be given, emphasizing the need to keep the chemistry 
as the focus, not the laser itself. Advice concerning undergraduate research 
projects using lasers will also be presented. 



351 COLORIMETRIC ESTIMATION OF GLUCOSE USING LOW-COST COLORIMETER AN UNDER 

GRADUATE EXPERIMENT. P, K. Sai Prakash . Dept. of Chemistry, Osmania 
University Hyderabad- 500 077, India 

A simple Coloriraetric undergraduate experiment is designed for the 
estimation of glucose and similar reducing sugars. The method makes use of the 
reaction of Fehling's solution with glucose and the estimation of the unreacted cupric 
ions coloriraetrically. The colorimeter used is a low-cost instrument fabricated by 
UGC/DST collaboration under the UNESCO/IUPAC sponsored "low-cost instrumentation 
program". The instrument costs arcund Rs.SCO in Indian Currency or US $ 30.00. 



352 ENZYMATIC ESTIMATION OF NON- REDUCING SUGARS BY USING LOW- COST COLORIMETER, 
P. K. Sa i Prakash . Dept. of Chemistry, Osmania University 
Hyderabad- 500 077, India 

A simple Colorimetric estimation of Sucrose and raw sugar using a low-cost 
Colorimeter fabricated by us is presented. The method involves en".ymatic 
hydrolysis of the sugar followed by treatment with Fehllng's solution and 
estimating the unreacted Cupri?. ions with the low-cost colorimeter. The 
experiment is most suitable for a laboratory course at the undergraduate level. 
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TAKING TESTS AND LEARNING CHEMISTRY: PHASE II. Mark B. Freilich , 
Department Chemistry, Memphis State University, Memphis, Tennessee 
38152 

General Cnemistry lecture graaes are often assigned on the basis ot three or 
four quizzes, three major exams and a final exam. At the Tenth Biennial Conference, we 
reported on our study of the effect frequent quizzing has, when superimposed upon the 
above, on student performance on the final exam. Consistently, over several semesters, 
students who took frequent short quizzes for course credit, students who took the same 
quizzes but not for credit and students who did not take the quizzes averaged 
approximately the same on the multiple choic? final exams. This observation led us to 
question the value of the comprehensive final exam and the heavy weighting it often 
carries in assigning course grades. We c '•e now investigating the impact of less frequent 
but more heavily weighted quizzes. Though the project is likely to continue an additional 
year, we shall report on preliminary results. 
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UNDERGRADUATE RESEARCH AS A WRITING INTENSIVE COURSE FOR THE GENERALLY 
EDUCATED CHEMISTRY STUDENT. Richard L Petersen and Mark B. Freilich . Department of 
Chemistry. Memphis State University, Memphis, TN 38152. 

Students face the same critical writing tasks in undergrac uate research projects that professional 
chemists do. They must keep a notebook to record experiment ^1 goals, procedures, and results. They 
must also submit a formal summary report. General education cjrriculum reforms at Memphis State 
University, led us to designate undergraduate research as Chemistry's writing intensive course 
requiremenL We now specify that this course provide frequent opportunities for development of writing 
and rewriting skills appropriate to undergraduate research and to the discipline of chemistry. Soeclal 
attention is given to keeping a labbook, with concern for clarity of writing and recording complete and 
accurate observations. Constructive criticism of writing occurs weekly ^ student and in^^tructor consult 
over the record of preceding experiments and outline future work. The final report is taken as a major 
writing assignment, starting as an outline and progressing through several drafts until a formal product, 
representative of typical submissions to a professional journal is produced. Faculty often find that 
students grasp the significance of the experiments only upon summarizing the findings in this formal 
^'•^oort. 

ERIC 



355 TOLEDO PLACEMENT TEST VERSUS CALIFORNIA DIAGNOSTIC TEST. V. H. Crawford . 
Departmen** of Chemistry, Mercer University,. Macon, Georgia 31207. 



The Tolrfdo Placement Test has been used for many years as an instrument for 
evaluatmc the readiness of students for entering the standard general chemistry 
sequence. The latest version of this test is 1981 and no revision seems to be planned. 
Beginning this year the ACS DivCHED Examination Institute began publishing the 
California Diagnostic Test. This is being advertised as a successor to the Toledo test, 
aluhough it was originally designed as a diagnostic, rathei tnan placement, instrument. 
For several years, entering students have taken the Toledo test anJ the results used to 
screen admission into the general chemistry course. These students are tracked in terms 
of their grades in the first quarter course. This academic year, approximately 80 
students also took the California Diagnostic Test. The data indicate a reasonable 
correlation between the results of the two instruments. The preliminary data trom only 
the first quarter indicate a reasonable correlation between either instrument and course 
grade. 



356 TRENDS AND PREDICTIONS: FRESHMAN CHEMISTRY GRADES AT A MILITARY COLLEGE, 
Thomas H. Richardson , Department of Chemistry, The Citadel, Charleston, 
South Carolina 29409 

A twenty-year history of student grades in two two-semester freshman chemistry 
'ecture course sequences suggests that a student's decision to attempt the 
second semester after achieving only a "D" in the first semester is generally 
ill-advised. Furthermore, regardless of what grade was earned in the first 
semester, the probability of an improvement in the second semester is unfavorable. 

The statistics developed in this study at a military college are being used to 
establish guidelines for advising continuing students who are enrolled in 
either of two freshman course sequences, a science and engineering 'majors 
course or a liberal-arts terminal course. 



FRESHMAf; CHEMISTRY - HOW TO BEGIN? ORGANIC CHEMISTRY AS THE FIRST 
COURSE. R. G. Scamehorn and J. W. Beatty, Jr., Department of Chemistry, Ripon College, 
Ripon, WI 54971. . ^ h 5 . 

For over twenty years we have been teaching organic chemistry in the first oemester of our 
regular chemistry sequence. The course is part of an intcRrated two-year sequence which also 
includes inorg;;nic ion chemistry, structural and theoretical principles, analytical chejiiistry, and a 
second semester of organic. The reasons for such an approach include (1) course material which 
is new to most students, (2) course material which is less abstract and moie descriptive, (3) less 
math anxiety, (4) better coordination of laboratories, (5) less dependence on high school chemistry 
background, and (6) attractive to biolog>' and health professions students. The differences between 
this course and the first semester of the traditioml sophomore organic course include the 
integration of chemical piinciples and the coverage of tunctional group chemistry. We have found 
this subset of chemistry an appropriate wa> to begin the chemistry core curriculum. Inorganic and 
physical chemists have handled discussion and laboratory sections with only modest trauma. Other 
strengths and weaknesses of this approach will be presented 

1R3 



358 A LABORATORY CuURSE FOR ANALYTICAL, ORGANIC AND PHYSICAL 

CHEMISTRY: INTEGRATED, TNTERGENERATIONAL AND INTERDISCIPLINARY. 
David Maclnn e^ Chemistry Department , Guilford College , 
Greensboro, NC 27410 

A novel, integrated chemistry laboratory course has been instituted at 
Guilford College which actively involves all chemir"*-ry students above 
the freshmen le^el. During the fail semester, students enrolled in 
analytical, organic or first semester physical cnemistry all take thi.s 
lab course which satifies tne laboratory compon^'^nt of each of the three 
courses. For the first part of zhe semester srudents work to gain -l^e 
basic skills associated with their particular disciplines of chemistr . 
Tne remainder of zhe semester is spent working in small groups on 
research problems which involve components of all three disciplines. 
Students are introduced zo basic research, group dynamics, deadlines, 
the library and learning how to apply rheir own skills and training to 
complete a project. Tne syllaous and ooth sruaenr and faculty response 
to the course will be 7^resented. 



359 SPREAD SHEETS IN THE QUANTITATIVE ANALYSIS LABORATORY. Albert Schlucter, Department 
of Chemistry, Central State University, Wilberforce, Ohio A538A 

This year students in the quantiative analysis sequence at Central State University 
were required to do their data analysis tor most experiments on a spreadsheet. T'he pub- 
lic domain 1-2-3 spreadsheet clone "Aseaoyas" was used. The spreadsheet format for the 
class enabled many more experiments to be completed with a considerable gain of labora- 
tory conteit. More laboratory techniques wtre developed a-^d all students developed pro- 
ficiency with the use of spreadsheets. 

The course syllabuo, experin.ent write-ups, examples of spreadsheet results and stu- 
dent instructions will be available to those interested. 



COMPUTERS IN UNDERGRADUATE PHYSICAL CHEMISTRY. Mundiyath 
Venugopalan , Department of Chemistry, Western Illinois University, 
Macomb, IL 61A55. 

Several ways of introducing microcomputers into the undergraduate 
^ physical chemistry cjrriculum will be presented. The emphasis x ill be 
placed on how to approach problem solving with a computer. Programs 
covering the most important aspects 'in the computation of standard 
thermodynamic properties, equilibrium constants, and reaction rates from 
molecular properties of gases will be discussed. 
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361 DESIGNING CHEMISTRY COURSES, CURRICULUM STRUCTURES, AND TEACHING 
STRATEGIES, K-12 — FOR THE DECADE OF THE 1990* s. Marjorie Gardner , 
Lawrence Hall of Science, University of California, Berkeley, CA 94720 



362 LLUSTRATING THE RLTHERFORD ALPHA PARTICLE SCATTERING EXPERIMENT WTTH THE 
.OMPUTER PROGRAM ALPHA SCATTER . Frank W. Ddrrow, Department of Chemist^. Ithaca 
College. Ithaca. NY 14850. 

Computer illustrations can point out and emphdsi/e ke\ ideas. The Rutherford experiment in 
alpha particle scattering by a thin metal foil was fundamental m developing the idea of a nuclear atom. 
The program Alpha Scatter (Rittenhouse. Robert C. JC£. Software 1988. iA(l). 25) first illustrates the ex- 
periment, showing through animation that most alpha particles pass through a foU but a few are denected 
from small to very large angles, and then does the impossible experiment of blowing an atom up to fuh 
screen to illustrate the trajectory of individual alpha particles through it. If the program is combined with 
other classroom models then students develop a better understanding of this important key idea Im- 
proved student learning is demonstrated tnrough both anecdotal evidence and student scores on simUarly 
worded examination questions with and without use of the program in course lectures. 



363 USING A COLUMN CALCULATOR IN GENERAL CHEMISTRY LABORATORY. Steven Gammon. 

Gety Essenmacher. Department of Cheini^to. Uni\ersit> of Wisconsin-Madison. llOi University 
Avenue. Madison. WI 53706. 

The program NOTEBOOK (Robert C. Rittenhouse, private communication, submitted to JCE: 
Sojiwarei permits students to mampulate columns uf numbers in the same way that they woulc* andle in- 
dividual numbers an a calculator. For example, columns can be added, subtracted, multiplied, or dKided 
by other columns, loganthms and other functions can be applied to a column, one column can be plotted 
against another, etc. NOTEBOOK is like a spreadsheet, out simpler to learn and use for calculations of the 
kinii done in general chemistry laboratories. We have used this program extensively in Chemistry 103, 
first-semester general chemistry, for students to analyze data frcoi several t Aperimenls where large data 
sets can be generated. The graphing and linear regression features are paracularly helpful, both for stu- 
dents and for teaching assistants who grade laboratory work. 



364 GOING BEYOND THE GAME PADDLE PORT IN CHEMISTRY. Robert Alan Shaner ^ 
Department of Chemistry, South Side Area High School, Hooks town, Pa^ 
15050. 



Over the years, experiments have been developed using the game paddle 
port. Now with the use of an interface board, new and exciting experiments 
can be done in chemistry. This presentation will look at experiments 
dealing with pH, gas chromatography, thermocouples. Hall Probes, and 
humidity sensors. 



365 A SIMPLE COMPUTER LVTERFACED LQL'ILIBRIUM EXPERIMENT. Terei>a Anderson. Sleven 

Gammon. Gen- Essenmacher. Depanmcni ul e henu^m. Lmversitv of Wisconsm-Madison .01 
University Avenue. Madison. \\T 53706. 

We have introduced into our general chemislr\ laburalun an experiment in which the equilibrium 
constant for the reaction between nitrogen dioxide and duulrut;en letroxide is measured at a series of 
temperatures. The experiment and an associated computer program were designed and developed else- 
where (D. Wahlstrom. M S. Thesis. 1989. Eastern Michigan Lnuersitx. Vps»]anti. MI 48197). Use of the 
computer makes the experimental measurements relciUveK buiipie and greativ enhances the data 
analysis, wuich otherwise would entail more time than students could reasonably be expected to expend 
on a single experiment. 
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TEACHING CHMISTRY: STRATEGIC CLUES FROM THE STRUCTURE OF KNOiiLEDGE, Richard A. DuscM . Departient cf Instruction k 
Learning, University of Pittsburgh, Pittsburgh, PA 15260 

Recent studies and analyses carried out by historians, philosophers, and sociologists cf science have contributed 
to the developaent of a theory of instructional design divides content into three doiams: concept based knowledge, 
procedure based knowledge, and principle or theory based knowledge. Each of these areas is an iiportant elesent of 
teaching chetistry but I will focus on strategies for presenting the last of these • theory based knowledge. Research 
suggests that an instructional sequence which follows the historical developaent of theoretical knowledge is an 
effective elaboration strategy for teaching principles. The presentation shall use the developient of the gas laws and 
the periodic table as the context for talking about strategic knowledge guideslines in the teaching of chetistry. 
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THINKIKS CHEMISTRY, TALKING CHEMISTRY AND DOING CHEMISTRY: THE 'CHEMISTRY* OF CHEMISTRY TEACHIK6 AND LEARNING, 
Antonio Bettencourt, College of Education, Michigan State University, East Lansing, MI 48824 1^34 

Cheiistry has been constituted as a science very recently. Its roots go, however, very far into huaan history. 
The 'cheaicar look was present in lany cultures since the highest antiquity. Looking at the world chetically lay eean: 
puzzle at transforiation and perianence, look for irreducible units and aaintain a sense of the whole (i.e. analyze), 
reorganize the world in totally novel ways (i.e. synthesize). 

This paper argues that the construction of Cheaistry in the cheaistry dassrooa desands the aaking of this 
•cheaical look', to reduce the scope of the analysis I will liait ayself to three interrelated aspects of that 
construction: ideas, social interaction, and practical work. The paper will analyze the demands of understanding 
cheaical ideas in teras of episteaologual ruptures with coaaon ways of seeing and thinking; how these deaands are 
fabricated, negotiated, fiamtained and changed in a aatrix of discourse that includes cheaistry, social organization of 
the class v.tn iti ticroDolitics and other concurrent discourses; and finally how the practices of cheaistry arises froa 
the ideas and the discourse, challenges thea, is constrained by thea and helps aake the ideas and the discourse, 
Exaaples froa real and fictitious dassrooas will be used throughout to clarify the issues. 

The paper concludes with a brief overview of the laplication of a richer view of cheaistry teaching and learning 
for classrooa practice and science education research. 

368 PROBLEM SOLVING IN CHEMISTRY AND EDUCATION: PSYCHOLOGICAL AND 
SOCIOLOGICAL ASPECTS. Craig W. Bowen , Science Education, Florida 
State University, Tallahassee, Florida 32306. 

Problem solving — doing something when you don*t know what to do — has 
interested chemical educators for some time. This session focusses on 
three areas of problem-solving related to chemical education. First, a 
model is given describing how people solve problems in chemistry. The 
importance is not so much on the content (i.e., organic synthesis), but on 
problem solving processes people use. By understanding these processes we 
can help students, and ourselves, become better problem solvers. Next, the 
teaching of chemistry is conceptualized as a problem-solving activity. By 
thinking of teaching as problem solving, and using a model of problem 
solving as a heuristic, we can continue improving our own teaching. 
Finally, in order to extend this model, current research is presented that 
examines cultural effects on problem solving and their relationships to 
learning and teaching chemistry. 
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HIGH SCHOOL CHEMISTRY; REASONS UHDERLYINS TEACHERS' CLASSROOrt PRACTICES, Jaies J. Sallagher, Michigan State 
University, East Lansing, Ml 48B24-1034, Thoias Yocui, Pinckney High School, Pinckney, HI, Ruthanr Schulke, 
Pinckney High School, Pinckney, MI 

This IS the study of the first three years of a beginning cheaistry teacher's career. The authors explore the 
difficulties that are faced by the new teacher as she atteipted to transfori her forial knovledgg of cheiistry and 
pedagogy into the practical work of a high school cheiistry teacher. The report will include the teacher's difUculties 
in gaming and laintaining cUssrooi control; in organizing, planning, and conducting lessons; and in dealing with the 
constraints that were placed on her by the school officials, her peers, and expectancies froi students and parents. 

The report will exaiine curricular expectancies in high school cheiistry including the doiinacce of the test and 
tests, the oixed signals froi peers and strict officials which beginning teachers lust clarify, and the sources of 
support that are available to assist new .eachers in early staop^ of their professional developient. 
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ALTERNATIVE ASSESSKENT IN SCIENCE EDUCATION, Anthony Lorsbach, Florida State University, Tallahassee, FL 32306 

In the current science education refors aovetent m the United States alternative assesssents are at center stage. 
Science educators see alternative assessments as one way to change the 'facts-oriented' curricula that is characteristic 
of lost school science prograis. Educators assuie that alternative assessaent tasks viU be used by teachers in the 
aanner intended, but our research shovs that teachers personal episteaologies, beliefs, and values are the priiary 
influences of vhat teachers do m the dassrooi, including assess&ent. Our findings suggest that teachers vill not use 
alternative assesssents m the aanner intended. Teachers vho value technical interests and aake sense of vhat they do 
froa realist perspective will probably change the focus of assessaent tasks to obtain products and assign grades that 
reflect tkeir values and local educators where to adopt a policy of teachers using alternative assessments techniques to 
change school science '-orr^cula. 
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ENKANCIN9 THE OUAIITY OF SCIENCE LEARNING AND TEACHING 



Kenneth Tobm 
Florida State University 
Tallahassee, FL 32306 

If the quality of science learning is to laprove, teachers aust bear the burden of change. Research m science 
education provides insights into nev approaches for the design and lapleaentation of prograas vhich aaxiaue the chances 
that ifiprovptf li. ..ng environaents can be sustained m science classes. Three essential requisites for change are for 
teachers to develop a cosaitoent to change, construct a personalized vision of vhat a science carriculua. could be like, 
and to reflect on ^^eir thoughts and practices. Rather than reflecting on prc.tices only, as aany recent approaches to 
teacher enhanceaent advocate, it is loportant for teachers to reflect on their laages, aetaohors, values, and beliefs. 
The presentation will discuss researcr. on the cognitive and structural aspects of teacher change, and the laportance of 
teachers adopting nev roles such as being a aentor to their colleagues and a researcher m their own classes. 



372 CHEMISTRY IN THE TOY STORE, David A. Katz . Dcpartmenl of Chemistry, Community College of 
Philadelphia, 1700 Spring Garden Street, Philadelphia, PA 19130. 

The chemistry of everyday materials can be an interesting and fascinating topic. One can usually find Information on 
how chemislry affects our everyday lives in the fonn of consumer items that would be used in the kitchen, laundry, boudoir, 
^ workshop, garden, and place of work. One place that has gained popularity, in recent years, is the toy store. Toys have been 
an area where chemical items are common, not just in the materials that playthings are composed of, but many playthings 
themselves involve chemicals, chemical reactions, or the unique properties of a particular material. Whether it is a chemistry 
set, a silicone putty, a polymer with unusual properties, a material to make or mold another plaything, liquid crystals, memory 
metals, or the batteries used to power mechanical or electronic items, the toy store is a unique place for chemical products. 

This presentation will examine a range of chemical toys, demonstrate how they work, how some are made, and 
discuss how- they can be used in the classroom and laboratory to provide, introductions and examples to lecture topics, as well 
as, to provide interest and excitcaient in the course. 
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373 Using Cricket Graph £or Analysis of Laboratory and Classroom Data 
Diana Malone Dept. of Chemistry. Clarke College, Dubuque lA 52001 

Cricket Graph is a high-performance data analysis program which can be 
used to analyze data generated in the Ub'..ratory and to illustrate 
lecture material. This powerful sottware includes: 

1. Choice of a variety of graph styles, including multiple plots 
on the same graph, 

2. Regression and derivative analyses, 

3. Data transformations: Ln , Log, e^, x", Sin(x), Cos(x), 
running sum and Z-score. 

The graphs produced allow the user to set axis range, label axes and 
plots, and add text to the plot. 

The demonstration will include: derivative analysis of titration data, 
regression analysis of spec t rophot cme t r i c data, analysis of kinetic data, 
and other uses of this software. 
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INTERFACED EXPERIMENTS IN A GENERAL CHEMISTRY LAB WITH ONE MACINTOSH SE 
by Annamaria Fulep-Poszmik and Sally Solomon 
Drexel University, Chemistry Department 
32nd and Chestnut St 
Philadelphia, PA 19104 

The use of a Macintosh SE lo collect spectroscopic data is 
demonstrated by performing a kinetics experiment. Hard.'/are 
requirements include a Macintosh SE/20 and a commerciaily available 
interfacing board. The accompanying software is so easy to use that 
students will be free to concentrate on the chemical measurement. The data, 
collected in the form of a text file, can be treated using standard 
spreadsheet and plotting programs. Strategies are suggested to allow 
maximum student participation using just one computer set up per 
laboratory classroom. 



375 COMPUTER ANALYSIS OF LABORATORY DATA BY FRESHMAN CHEMISTRY STUDENTS. C. A. Baker , 
Department of Chemistry, Butier University, Indianapolis, Indiana A6208. 

Traditional laboratory programs for high school and freshman college le'^el 
chemistry require a student to perform a single trial, or a very limited number of 
trials, for an experiment and report the results as though they constituted a completed 
"experiment." In reality, this is not the way real science works and often misleads 
beginning students as to the structure of science. In order to address this problem, 
two levels of freshman chemistry students at Butler University have b.en submitting 
class data sets to simple statistical analysis. One group was an honors group of 
principally chemistry majors, the other a group of non-science majors. We used 
"Multistat" on a Macintosh IICX computer. Students entered data, ran the program, 
and analyzed results. This presentation will include details of the statistics used, 
results of student work, and suggestions for using the procedure on other computer 
systems and with other software packages. 



376 IR/IWR SPECTROSCOPY, Kathryn Stone Bailey. The Paideia School, 1509 Ponce d6 
Leon Avenue NE, Atlanta, GA 30307 

Canputer software can be usal to dononstrate a variety of laboratory situations not 
readily available in the classroom. IR & tWR SPECIROSCOPY published by Falcon Sof&sare, 
provides tutorials and spectra for interpretation that can be effectively used by high 
school and college students. 



377 HELPIMG ETUDEMTS NAS*^EF. THE SI ^-SOLUTION PROBLEM* Helen Stone. 
Ben L. E-mith High Schocl , 2407 South Halden Road, Greensboro, NC 

Most beginning chemistry students need major help solving Jerry 
Bell s Si\ Solution Problem. (Seraphim AP 902) First, they need to 
understand WHY iZ tests are needed to check all possible combinations. 
Second, they need a 15-bo;: grid (which I provide) to SYSTEMATICALLY 
record test results. Third, they identi-fy the ions, knowing that: the 
Sliver solution -forms 3 ppts (1 white, 2 yellow); the chloride solution 
-forms 1 white ppt; the bromide 1 yellow ppt; the carbonate 1 yellow ppt 
plus bur-bles wi tr. the acid solution; and the water shows no reaction. 
Students who lvse this arganired approach are e>cited by understanding 
the arswsrs. without such organization, students run out o-f rolution, 
lose tracJ: cf d<?ta, and lose interest in solving the problem. 



378 MOLE DEMO II, A NEW AND MUCH IMPROVED VERSION OF AN OLD FAVORITE. 
Lg>? Pt Marek, Naperville North H. S. , 899 N. Mill St., Naperville, 
IL, f^0563 

The mole concept has caused students' problems for years. Wilhelm 
Ostwald used the term mole which comes from Latin meaning "little 
heaping pile". (This is what many students think of this concept!) 
Part one of this program shows the effect of stacking one mole (6.02 ^ 
10 ) sheets of paper from Earth to Pluto. Part II shows the paper 
stacked from Pluto out to 4600 light years (one complete mole) away. 
This is a much improved version of the original MOLE DEMO I gave to 
SERAPHIM 6 years ago. There is a "sound track" [ever Star Trek 3 and 
nice high res. graphics throughout. This is done by high school 
students and is public domain. 
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379 ILLUSTRATING THE RUTHERFORD ALPHA PARTICLE SCATTERING EXPERIMENT WITH THE COMPUTER 
PROGPJ^I "ALPHA SCATTER". Frank W. Par row , Department of Chemistry, Ithaca College, 
Ithaca, KY 14850. 

Computer illustration can point out and emphasize key ideas. The Rutherford experi- 
ment in alpha particle scattering by a thin metal foil was fundamental in developing the 
idea of the nuclear .tom. The program "Alpha Scatter" (Rittenhouse, Robert C. J. Chem. 
Ed.; Software 1988 , 1A(1),25) first illustrates the experiment, showing through animation 
that most alpha particles pass through foil but a few are deflected from small to very 
large angles, and then does the impossible experiment of blowing an atom up to full screen 
to illustrate the trajectory of individual alpha particles through it. If the program is 
combined with other classroom models then students develop a better understanding of this 
important key idea. Improved student learning is demonstrated through both anecdotal evi- 
dence and student scores on similarly worded examination questions with and without use of 
the program in course lectures. 



380 PERIODIC TABLEWORKS AND OTHER ONE-COMPUTER CLASSROOM GEMS. T. Y. 

Susskind, Department of Natural Science, Oakland Community College, 
Auburn Hills, MI 48057. 

July, 1990 marks the second anniversary of the first issue (Volume 
lA, Number 1) of the Journal of Chemical Education: Software . Prepared for 
Apple II computers, the first issue was designed for the teacher who wish- 
es to demonstrate chemical principles to an entire class with just one 
computer. The volume includes five demonstration programs on atomic struc- 
ture and the periodic table. They include: Alpha Scatter, Wave, Sum of Two 
Waves, Aufbau and Periodic Tableworks. Periodic Tableworks converts the 
Apple II computer into an electronic periodic table. It highlights ele- 
ments, groups or periods; it then displays states, data, or trends of se- 
lected properties. The use of the programs in JCE: Software , Volume lA, 
Number 1, will be demonstrated. 



ONE COMPUTER CLASSROOM - CHEMISTRY, ENVIRONMENTAL AND PHYSICS 
Patricia C. Flath, Paul Smith's College, Box 45, Paul Smiths, NY12970 

One computer does not prevent a teacher from doing very creative 
classroom teaching. At Paul Smith's College, we use one computer class- 
room type demonstrations in calculus-based Physics, general, organic 
and environmental chemistry courses. 

This presentation will demonstrate various software programs which 
have been of particular value to our faculty and students, including a 
physics timing program, a comprehensive data-base p-ogram of limnological 
data and several simulation programs (of laboratory instruments) , 
including a HPLC and GC. 
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SEEINO THE STARS: TI^EN AND hJOV/. U. Lee Barnwell. Jr. Science Department > 
Trl-County Technical College, Pendleton, SC 29b76 

Once nan's knowledre of the universe was collected by the unaided eye as 
he observed It in the ver:<; narrow band of the electromagnetic spectrum which 
v« have labeled visible lijsht. Now, ran has expanded his kno^^ledge as he views 
the universe uslr^ the much wider band of the electromajmetic spectrum we have 
labeled radio. This brief introduction to astror,cn?/ will atteipt to prepare 
the audience for oresentations on Cosmic Cnerlstry that will follow. 



ELECTROMAGNETIC TECHNIQUES FOR CHARACTERIZATION OF PLANETARY ATMOSPHERIC CONSTITUENTS 

Paul G. steffes (School of Electrical Engineering, Georgia institute of Technology, 
Atlanta, GA 30332-0250) 

A large number of techniques have been developed for the characterization of 
the nature and abundance of planetary atmospheric constituents. While in situ 
probes have characterized the atmospheres of Mars, Venus, (and soon JuiltiFfat 
selected specific locations, the majority of our knowledge regarding planetary 
atmospheres has come from electromagnetic remote sensing techniques, including 
passive spectroscopy of natural atmospheric emissions and bistatic radar. This 
oaper considers the broad range of electromagnetic techniques operating at 
wavelengths from radio to ultraviolet, and compares their capabilities and 
results with in situ techniques. Several current issues regarding gaseous 
constituent identification in neutral atmospheres will be discussed. 



MOLECULES INTERSTELLAR SPACE. M.M. Graff. School of Physics, Georeia 
Institute of Technology, Atlanta, Georgia 30332-0430. 

The chemistry of interstellar clouds can be largely understood by simple models and 
, simple guidelmes. Diffuse interstellar clouds are characterized by low temperatures (T~50 K) 
low number densities (n-lO^ cm-3), and a chemistry that is mediated by a relatively high 
photon flux. Constituents are predominantly atomic and molecular hydrogen, with lower 
abundances o/ simple atoms (He, O, C, C+, N) and molecules (HD, CO^ OH, CH, CH+) Dense 
clouds art colder (T~10 K) with densities somewhat higher (n~103-105 cm-3); their opacity 
inhibits most photoprocesses. The gas is primarily molecular hydrogen with minor 
constihients of simple oxygen and carbon species (0, CO, OH, H20, 0?), but a bewildering 
variety of complex molecules is also present. Despite the apparent simplicity of interstellar 
cloud chemistry, important disaepancies persist between the observations (now nuite 
extensive) and the chemical models (now quite sophisticated). Resolutions may involve 
shock-heated regions, nonthermal chemistry, surface chemistry on grains, or cloud dvnan-.icc 
Here we will describe simple models of cloud chemistry and the remaining challenges for 
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LABORATORY EXPERIMENTS AND COMETARY SCIENCE. R. L. Hudson. 
Collegium of Natural Sciences, Eckerd College, SL. Petersburg, FL 
33733. 



Each year about a dozen comets are detected passing around the 
sun. Since comets are thought to have been formed about 4.5 billion 
years ago, and since they have remained frozen in space since, they 
provide important and interesting information about early solar system 
conditions. The study of cometary composition and chemistry has 
become essential to a complete understanding of cosmocheraistry . This 
talk will begin by reviewing accepted theories of cometary structure 
and composition. The majority of the presentation will concern how 
laboratory experime. s, often by chemists, have helped build and test 
models of cometary c*.3mistry. Included among the work to be presented 
are matrix isolation, radiolysis, and mass spectral experiments. 



386 COSMOCHEMISTRY AND THE ORIGIN OF LIFE: M-^LLER-UREY REVISITED. 
C.N. Matthews, Dept. of Chemistry, University of Illinois at 
Chicago, Chicago, IL 60680 

How did life on Earth begin? How were proteins and nucleic acids 
originally synthesized? Following the pioneering demonstration by Miller 
and Urey that a-amino acids are readily obtained from methane, ammonia and 
water subjected to electric discharges, it has become widely accepted that 
the prebiotic formation of polypeptides occurred in two stages, a-amino 
acid synthesis initiated by the action of natural high energy sources on 
the components of a reducing atmosphere, followed somehow by condensation 
of "^he accumulated monomers in the oceans or on land. Critical examination 
of the evidence for this view, however, shows that the inherent thermodynamic 
barrier to spontaneous polymerization of a-amino acids might not have been 
so readily overcome. 

An alternate hypothesis bypasses this problem by postulating the 
direct synthesis of primitive proteins from hydrogen cpyanide polymers and 
water without the intervening formation of a-amino acids Continuing 
investigations suggest that these HCN polymers can account not only for 
the past synthesis of protein ancestors and other macromolecules on Earth 
but also for reactions proceeding elsewhere today within our solar system 
and beyond. 



CHEMISTRY AND THE "FINAL FRONTIER" . David J. Crouse, 
Department of Chemistry, Tennessee Technological University, 
Cookeville, TN 38505, and Paul B. Kelter, Senior Scientist, 
University of Wisconsin Oshkosh, Oshkosh, WI 54901. 

This presentation will examine ways in which topics from the 
space sciences can be incorporated into the classroor. Pecont 
developments in planetary exploration can provide dynamic exam-- 
pies of fundamental chemistry. Also included will be examples of 
chemical applications in the technology of space exploration. 
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388 CHEMISTRY IN SCIENCE MUSEUMS. David A, Ucko . President, 

Kansas City Museum, 3218 Gladstone Boulevard, Kansas City, MO 
64113 

Science museucjs have used exhibits, demonstrations, and other 
techniques to present chemistry to the public for many years. 
These presentations have been designed to provide experiences 
unavailable either in the schools or the home. The v '>ntent 
presented by these means range from simple chemical magic" to the 
more sophisticated social impact ol chemical technology. The 
strengths and weaknesses of these approaches, as well as their 
constraints and limitations, will be analyzed. Ways to enhance 
science museum visits through links tc formal education also will 
be discussed. 



389 HANDS-ON CHEMISTRY AT A SCIENCE MUSEUM. Denni3 Drobeck , Impression 
5 Science Museum, 200 Museum Drive, Lansing, Michigan 48933 

Chemistry is a science that has had a major impact on the lives oi 
everyone in America. Despite this, it is generally overlooked in the 
schools and public media. Changing the public's perception and student's 
knowledge and interest of chemistry will be a major challenge as we work 
towards improving science education in America. One way of accomplishing 
this is to develop chemistry programs in conjunction with a science 
museum. Impression 5 is a facility that has worked towards overcoming 
some of these difficulties. A large and diverse number of programs have 
now developed to encourage and excite students to investigate chemistry, 
teach chemistry, change the public's perception of chemistry and help 
teachers incorporate hands-on chemistry into their curriculuCi. The 
discussion will include information on these programs and give details 
of the lab's operation as well as possible methods for developing similar 
projects at other museums. 



TAKING THE MYSTERY OUT OF CHEMISTRY 

CX)SI , Ohio's Center Of Science & Industry has developed an 
exciting, hands-on exhibition on chemistry. The centerpiece 
of the exhibition is a high-tech demonstration stage devoted 
to the presentation of informative, thought-provoking and 
entertain ing chemistry demonstrations ♦ 

Over 700,000 annual visitors experience the exhibit and leave 
with an increased awareness of this important science, 
particularly the often unseen impact it has on their daily 
lives . 

This slide presentation will be a walk through the exhibition 
with an examination of the exhibit *s objectives and 
components ♦ 



391 AMERICAN CHEMICAL SOCIETY PURSUITS IN CHEMISTRY FOR 
MUSEUMS. R. E. Leber , Smithsonian Fellow. ACS 
Communications, American Chemical Society, 1155 16th 
Street, N.W, Washington, D.C. 20036 

Recently, the American Chemical Society has initiated 
several activities attempting to improve public understanding 
of the basic and applied chemical sciences through the 
informal education environment of museums. This paper will 
present the latest information on those various initiatives: 
"Molecules and Society" (a multi-media show produced by the 
Cite des Sciences et de 1' Industrie in Paris, France), 
"Science in American Life" (a partnership between the American 
Chemical Society and the Smithsonian Institution's National 
Museum of American History), and an expanding network of 
individuals and institutions here and abroad engaged in 
efforts to improve the extent and quality of -exhibits 
addressing the chemical sciences and technologies. 



392 ENHANCING PUBLIC UNDERSTANDING OF SCIENCE WITH PING-PONG 

ROCKET, CRYSTAL SPIDER, AND OTHER HANDS-ON CHEMISTRY EXHIBITS. 
Suzanne Ullensvang and Ilan Chabay, The New Curiosity Shop, Inc. 
1924 - B Old Middlefield Way, Mountain View, CA 94043 

We have created a set of interactive chemistry exhibits for public display and 
demonstration in science museums and other venues. Most of the exhibits were developed 
tL.ough prototype and testing stages under contract with the California Museum of Science 
and Industry and funded by NSF. These exhibits, several of which will be demonstrated, are 
designed to make aspects of chemistry exciting and accebsible to an audience of all ages and 
levels of scientific sophistication. Equilibrium, crystal growth, nucleation, heats of reaction, 
stoichiometry, chemical analysis (spectroscopy, chromatography, pH, solubility in water, 
react on with iodine), polymerization, and a molecular dynamics simulator are included in 
the set of exhibits. Important molecular phenomena are illustrated and, when used together 
as a cluster of related experiences, can help develop a conceptual framework with which to 
understand chemistry- 



393 ARTIFICIAL INTELLIGENCE - WHAT IT IS AND ISN'T, Arthur A. Egbert, A4/2204 
Clinical Sciences Center, 600 Highland Avenue, Univ?,rsity of Wisconsin- 
Madison, Madison, Wisconsin 537922 

The terra "artificial intelligence" (AI) today evokes the same type of raysterious 
foreboding that the terras "digital coraputer" and "electronic brain" raay have a few 
generations back. The very existence of AI calls into question any long-held beliefs 
in the superiority of human wisdora. But what is artificial intelligence? Who conceived 
it and what has it accomplished thus far? And what might AI do in the future: outthink 
us solve all our probleras, enslave us, ... or even raake us obsolete? All these are 
reasonable questions, and the answers are at the sarae tirae both reassuring and alarraing. 

Cheraistry was an early area of AI activity, and sorae of the raore recent work 
relates to cheraical education. What can AI do for cheraistry and cheraical education? 
This presentation will atterapt to answer this, giving a historical overview of AI, 
providing references and highlighting points of controversy. 
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HOW DO YOU "MODEL" A STUDENT? Elizabeth Kean , Center for Science, 
Mathematics and Computer Education, University of Nebraska, Lincoln, Nebraska 
68588-0355 



When a htaman tutor works with a student, many different types of communication 
are exchanged. The tutor remembers parts of these exchanges and uses them to make 
decisions about future work with the student. A computer tutor, however, has access to 
a different type of information the student's keystrokes made through time. The 
computer tutor needs to remember some (but not all) of the information that these 
keystrokes contain and then build a student model to use as a data base for future 
decisions. 



In this paper, the authors of CKMEPROF, an intelligent tutor for general 
chemistry, will discuss how its student model was built and the insights that arose in 
the process of building it. 



395 KC EXPERT AND KC TUTOR: A NATURAL LxXNGUAGE INTERFACE TO A CHEMICAL DATABASE PLUS 
AN INTELLIGENT TUTOR, W>F> Coleman . Wellesley College, Wellesley, WA, and G.S. 
Owen, Georgia State University, Atlanta, GA 30303. 
In this presentation we will discuss the classroom us^age of KC Expert and KC Tutor. 
KC Expert is an expert system with knowledge about the chemical elements; it uses the 
same elemental database as KC Discoverer (developed by Project 3ERAPHIM) as well as some 
added rules extending its knowledge of chemistry. KC Expert has a natural language 
interface which allows the user to query the system in English and to receive English 
responses. KC Tutor extends tnis in that the students may enter a tutor mode wherein 
KC Tutor does not just give the answer to the student but assists the student in s» Iving 
the problem. 
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WHAT'S IN A NAME? TWO EXPERTS FOR CHEMICAL LITERACY 
Arthur A^ Eggert and Catherine Middlecamp 
University of Wisconsin-Madison, Madison, WI 53706 
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ILITa CHEMPROF. an intelligent tutoring system, to help students learn how to 
name and write formulas fox- inorganic compounds, two expert systems were 
developed: one to convevt names to formulas and one to convert formulas to 
names. These experts not only provide the correct name or foirmula. but also 
produce a systematic trace of the solution steps that CHEMPROF can then use to 
select an appropriate teaching method for the student. Wherever possible the 
experts use chemical principles to establish the name or formula of a chemical 
rather than resorting to table look-up. 

Not unexpectedly, in creating these experts, a number of pitfalls were 
encountered. Some of these were due to the subtleties and inconsistencies of 
chemical nomenclature. Others arose from the need of the input routines to sc-een 
for entries that were not chemically feasible or were "organic". These pitfalls 
win be discussed, providing insights relevant to the utility of AI systems and to 
-.tie teaching of basic literacy skills in chemistry. 
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397 DEVELOPMENT OF AN EXPiJRT SYSTEM, Jgmes P. Birk , Department of Chemistry, 
Arizona State University, Tempe, AZ 852t:7-i604. 

A critical componen. of an intelligent tutoring system is the expert system, which 
contains the rules and facts that govern the subject matter. Development of an expert 
system requires an understanding of the functioning and thinking patterns of a human 
expert; such understanding often eludes even that expert. We will describe our 
experiences in developing expert systems on chemical reactivity, including methods of 
collecting expert information. An instructional expert system must incorporate not 
only the expertise associated with a subject area, but also sound pedagogy. An expert 
system designed in this way can then be inverted to explain its responses to requests 
for information or predictions. 

The development of an expert system can lead to a better understanding of the 
methodology of the subject area. In particular, limitations i>nd defic.encies in 
teaching methodology are revealed by attempts to teach the subject matter to the 
computet . 



398 BUILD YOUR OWN EXPERT SYSTEM? Frank A. Settle. Jr. . Department of 
Chemistry, Virginia Military Institute, Lexington, VA 24450. 

A number of relatively inexpensive ($100 to $500) but powerful expe/t system 
development tools are currently available for use with personal computers. 
It is now possible for an instructor with minimal background in expert 
systems to develop small to medium sized educational systems f'>cused on 
specific areas of the chemistry curriculum. The process of se.T:iCting a 
suitable shell and developing an expert system will be presented. Several 
applications will be discussed to illustrate the capabilities and limitations 
of expert systems i n chemi cal educati on . The desi rabl e features for a 
development tool will be listed and several popular cornmercial sLells will be 
reviewed. 



399 PROJECT INTERACTION: AN EFFECTIVE MODEL FOR THE CONTINUING EDUCATION OF 

HIGH SCHOOL CHEMISTRY TEACHERS. Daniel J. Antion , University of South Carolina, 
Columbia, Srjth Carolina, 29208 and Sondra Fp Wieland , Fort Hill High School, 
Fort Mill, oouth Carolina, 29715. 

Project Interaction is an intensive, five-week continuing educat on institute 
for South Carolina High School Chemistry Teachers that employs a unique Learning- 
Teachi ng Cycle to improve knowledge and understanding cf chemical principles. The 
Learning-Teaching Cycle lowers fear barriers, raises confidence levels, enhances 
teaching effectiveness, and promotes r^fessional development of chemistry teachers. 
Details of the NSF co-sponsored project will be discussed and measures of teacher 
performance and progress will be presented^ 
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COLLEGE FACULTY CAN INFLUENCE HIG^ SCHOOL CHEMICAL EDUCATION ~ THE MISSISSIPPI 
EXPERIENCE, John H. Bedenbaugh and Angela 0, Bedenbaugh, Department of Chemistry 
and Biochemistry, Box 8466 bniversity of Southern Mississippi, Hattiesburg, MS 
3S406-8466 

.he Education Committee of the Mississippi Section of the ACS is comprised of a con- 
cerned group of college faculty members and high tchool teachers who have been working 
for six years to improve the quality of high school chemical education in Mississippi. 
The Committee has designed and implemented a workshop curriculum to reinforce and enhance 
the chemical kuowlecge of high SLhoo* chemistry teachers whose educational background is 
•in a science other than chemistry. Beginning in 1988 a total of 160 commuting teachers 
at eight locations in the state have participated in the six-week workshop and follow-up 
activities conducted by two-person teams (a college-level chemistry teacher and a star 
high school chemistry teacher). Our presentation will include unique features of this 
approach to teacher enhancement, efforts to institutionalize the program on a statewide 
basis, and the planned evolution of the workshop program into an in-service instructional 
program in chemistry to be offered through intrartate regional associations of high 
school chemistry teachers which are now being organized. 



/joi helping high school students by updating their teachers. 

Alan J. Pribula . Nordulf W. G. Debye, and Frank R. Milio, Depart- 
ment of Chemistry, Towson State University, Baltimore, MD 21204. 

Our department, at the request of and in conjunction with the Office of 
Science of the Baltimore County Public School System, has developed a 
course sequence designed to upgrade the Chemistry backgrounds of secon- 
dary school teachers currently certified in other science areas • This 
will help to offset a local shortage of certified Chemistry teachers 
projected for the next few years. The High School Chemistry Teacher 
Enhancement Program consists of seven content-oriented courses in Gen- 
eral, Physical, Organic, and Biochemistry, as well as in Chemical Mea- 
surements and Instrumental Methods. Most of the courses include both 
lecture and laboratory components, we are now roughly halfway through 
this program, with about 30 teacher-students having participated thus 
far. ^ This paper will present information about the overall program, 
the individual courses, the student participant! , and general informa- 
tion about the administration of the program. 



402 BRIDGING THE GAP BETWLcN SECONDARY SCHOOLS AND COLLEGE: THE MILLSAPS COLLEGE- 
HHMI CO-SPONSORED SUMMER RESEARCH INSTITKTE. Johnnie-Mari e Whitfield , C. 
Eugene Cain, Department of ChemisCry, Millsaps C liege, Jackson, MS 39210, 

The second Summer Researcn xnbticute (SRi) has just been completed at Millsaps. 
This unique month long program is in the second of a five year joint project between 
Millsaps and the Howard Hughes Medical Institute ^HHMI). In Phase 1, a small gr^up of 
high school teachers worked intensely with M*llsd|.s faculty niembers covering the re- 
search tools that could be utilized in Phase II when talented high school students 
arrived on campus. Participants worked i^i a v tworked computer environment, with new 
microscale lab techniques, and with modern instrumentation such as FTIR, GC-MS, NMR, 
and AA, Research teams were formed for Phase III when research projects were begun on 
campus and mini-grant proposals were submitted for additional support of the project 
throughout thf> coning academic y-sar in Phase IV. As the participants were drawn 
primarily from the Jackson metropolitan area, Millsaps was able to offer support 
throughout the year. Pre^-c.ttacion uf results at a professional meeting was strongly 
encouraged • 



ERIC 



^03 CHEMISTRY/PHYSICS COURSE FOR THE PREPARATION OF MIDDLE SCHOOL 
SCIENCE TEACHERS 

S. McROBBIE AND N:. ZEVOS PO-^SDAM COLLEGE POTSDAM. N.Y. 13676 

Potsdam College was one of nine institutions in the United 
Sates selected by NSF lo de\eiop a mathematics science teacher program 
for the preparation of middle school teachers. The program is the 
combined effort of the school of education and the school of liberal 
studies. An o\er\iew of the entire program will be given but the 
presentation will focus on the integrated Chemistry/Physics course that 
was de\ eloped for the program. The course content and the laboratory 
experiments as-*ocialed with this course will be discussed. The 
relationship between the Chemistr> /Physics course and the integrated^ 
Biology/Geology will be preser*^^. 
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THE USE OF COMPUTERS IN A BEGINNING CHEMISTRY LABORATORY. Nicholas Zevos and 
Bruce N. Campbell, Jr ., SONY Potsdam, Potsdam, NY 13676. 

A specialized course of limited enrollment which integrates Chemistry and Physics 
for future Middle School science teachers (funued by the Naticral Science Foundation) 
has been developed by the first author with others. One of the goals of this course 
was to integrate the use of computers. A number ut approaches and experiments have 
been tried. These will be described in some detail as well as problems that needed to 
be addresse^^ . 



405 TRAVELING CHEMISTRY DEMONSTRATIONS ~ MORE THAN MEETS THE EYE. R. I. Perkins, 
Greenwich High School, Greenwhich, CT 06830 

A numoer of popular NEAT, WOW, SUPER chemical demonstrations will be presented. 
This will be followed by a detailed analysis of the techniques used: the beginning, 
selection, sequence, connections, safety, ending. Although each traveling chemical 
demonstrator soon develops a personal style for presentation, there are many hidden 
"tricks of the trade" which can help the more inexperienced traveling demonstrator. 
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406 ADDING ORGANIC AND BIOCHEMISTRY TO INTRODUCTORY COURSES Terrv A. BelK Department of 
Chemistry. Simmons College. Boston. MA 021 15 

The subtitle of this presentation might be. "What Is So General* About General Chemistry?" By 
"general chemistry." I mean the high school and college courses that students take to be introduced to 
this wonderfully diverse area of human endeavor. T.itboots are probably reasonably representative of 
vhat is being included in these courses and the approximate proportion of each topic. By this standard, 
most chemistry would seem to be that of aqueous solutions and inorganic ions. Organic and biochem- 
istry are relegated to a chapter or tvo each and often seen to b an afterthought. Reactions in solvents 
other than vater are n*x ely mentioned. These courses give students a distorted viev of chemistry. Is it 
any vender that many leave their introductory course unconvinced that chemistry ever has or will 
touch their lives? I will try to demonstr&te how our courses can be broadened to include these topics 
without giving short shrift to any of the principles we all think are important, e.g.^ equilibrium, 
including acid-base and solubility. 



407 SCIEMCE A SUITCASE. V.?.. >:ilroM , Museum of Science, Science Park, 

Boston, MA 02114 

Many of us are quite confortabie ioina comrlicated, often messy and 
smelly, demonstrations in our own facility. Tnere, the sapplies, audience 
sightlines, audiovisual and safety equipment, and the support system, with whatever 
shortcomings, are at least familiar. But what happens to our v.rogram on the 
road, where manv of these things are not rredictable? 'Ce have to ask such 
questions as: (1) Can I carry it, and do I really want to if I have three 
programs in three locations that day? .2; Will it fit and store safely in my 
car? (3^ If I have to fly, will I be subject to strip-search and detention 
while they find out that the white powder really is baking soda? This paper 
presents the KISS — Keep It Safe and Sinple — approach to science on the 
road. 



^08 ADMINISTRATION DETAILS OF THE TRAVELING CHEMISTRY DEMONSTRATION 
PRESENTATION, Thomas J. Greenbowe > Depanment of Chemistry, Iowa State University, 
Ames, lA 5001 1 and William L.Dills. Jr. and James A. Golen, Depanment of Chemistry, 
Southeastern Massachusetts University, Nouh Dartmouth, MA 02747. 



Our discussion will deal with the administrative details associated with doing a traveling chemistry 
demonstration presentation for middle school or high school convocations or assembly programs of 250 
students or more. We will provide information and suggestions as to wh.At you should consider doing 
prior, during and after your demonstration presentation visit to a school Our experience has taught us to 
put our expectations and requirements in writing to the school administration, before we agree to do a 
presentation at a school. Our "contract" letter explains the show in general terms and helps the teachers 
prepare their students, specifies the space and time requirements for the presentation, and outlines the 
terms and safety requirements. Safety is always our prime concern. We adhere ♦ the ACS safety 
guidelines on chemicil lecture demonstrations. Suggestions for a safe ^resentatis^ii includ:: working in 
pairs, using undergraduate chtiiiistry majors as .assistants, using rolling carts in order to have only one 
demonstration in front of the audience at a time, using a separate, private room to prepare, test, cle?.n up 
^ 1 dealing with disposal of waste products. ACS brochures and information on chemical careers and M 
lER^C mical education projects should be available to hand out to studenls^nd teachers. H 
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409 CHEMICAL EQUILIBRIUM REVISITED-TO MINSQ OR NOT TO MINSQ* Clare T> Furse > 
Department of Chemistry, Mercer University, Macon, Georgia 31207. 

In general chemistry, acid-base and solubility equilibria are generally solved by 
using the simplest approaches. However, the determination of equilibrium constants from 
titration data are not amendable to these simple approaches. The fitting o*" titration 
data to a theoretical titration curve requires solving simultaneous multi-equilibria. 
The commercially available t>rogram called MINSQ (available from M: ^o Math) has been 
very useful in solving and fitting experiment titration data. Some examples will be 
illustrated. They will include: 1) the titration of a mono-protic acid, 2) the 
titration of a tri-protic acid, and 3) the potentiometric titration of a mixture of CI 
and I^ ions. 
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CALCULATIONS FOR PERCENTAGE COMPOSITION OF A MIXTURE 

USING AN APPLE II COMPUTER, R. D. Ford , Chemistry 

Department, McLennan Community College, Waco, TX 76708 

An Apple II computer program has been written and is being 
used by students in Introductory Chemistry Lab to perform the 
calculations which accompany an exercise involving percentage 
composition of potassium chlorate in a mixture of potassium 
chlorate and sodium chloride. The program uses the three 
weighings marie by the student and performs and reports a series 
of calculations leading to we ight -percf nt and to mole-percent 
values for the mixture. 



, , , INTEGRATING DESCRIPTIVE CHEMISTRY INTO THE HIGH SCHOOL CHEMISTRY CURRICULUM. 
Mundiyath Venugopalan , Department of Chemistry, Western Illinois University, 

Macomb, IL 61455. 

Presentation of descriptive material in appropriate format is a continuing problem 
confronting the teaching of a beginning chemistry course. The problem has been diccussed 
at meetings and symposia dealing with college chemistry and blamed, at least partly, on 
available textbooks. This paper will present the results of a workshop for high schcol 
teachers, which focused on some descriptive chemistry to develop the important theories 
and principles in high school chemistry. 
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A REPORT ON CHEMISTRY ACTIVITIES AT THE NATIONAL SCIENCE 
OLYMPIAD TOURNAMENT, May 18-19, 1990. C.L. Bering , S. Zamzow, 
W. Krugh, G. Wollaston, and F. Keen, Department o± Chemistry, 
Clarion University of PA, Clarion, PA 16214 

The 1990 National Science Olympiad Tournament was held at Clarion 
University of Pennsylvania on May 18-1?. Chemistry-related events 
included Chemistry Lab and Periodic Table Quiz. A summary of these 
and other events will be presented. 



THE NORTH LOUISIANA SCIENCE IMPROVEJIENT PROJECT; Wi lliam C. Deese ^ 
Department of Chemistry and Carolyn Talton, DepartWSnt AT TSSthfeE 
Education, Louisiana Tech University, Ruston, Louisiana 71272* 

"The North Louisiana Science Improvement Proposal; A Certification 
Inservice Project", funded by the National Science Foundation, was re- 
cently conducted* The primary objectives were to: 1) increase the 
number of certified high school chemistry teachers in north Louisiana, 
2) provide inservice programs for the enhancement of chemical education 
in the area, and 3) establish a chemical education resource center* 
Dfc..ails of the course offerings, inservice programs, and resource 
center will be presented* 



PREPARING MINORITY STUDENTS FOR SCIENCE CAREERS—A SUCCESS STORY. Albert Schlueter, 
Department of Chemistry, Central State University, Wilberforce, Ohio 45384 

Data will be presented on the chemistry majors graduating from Tougaloo College, 
Tougaloo, Mississippi in the period 1966 to 1970. The advanced degrees they achieved 
and their current positions in science and medicine will be reported. These data will 
be related Co the significant projec ed needs for more minorities \n the sciences in 
the future. Reasons for the success of these Tougaloo chemistry students will be ex- 
plored and suggestions made for increasing the numbers of uiinority science majors. 
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ESTABUSHING UNKS BETWEEN HIGH SCHOOL AND PRE-HIGH SCHOOL SCIENCE 
TEACHERS THROUGH CHEMICAL DEMONSTRATIONS WORKSHOPS. Richard L Petersen 
and Mark B. Freilich . Department of Chemistry. Memphis State University, Memphis, TN 38152. 

A three week graduate credit course in chemical demonstrations for area high school and college 
teachers was run parallel to a demonstrations workshc ^or in-service pre*high school teachers. Each 
expbdenced chemistry teacher was paired with two elementary teachers and encouraged to share his 
expertise and establish collaborations for the coming school year. The chemistry teachers prepared and 
modifiSv- chemistry demonstrations suitable for their own classrooms. The workshop teacners practiced 
demonstrations based on the ICE "Chemistry Supplements" program. Both courses were offered in 
conjunction with a one week Kids Chemistry Camp laboratory program for rising 6th, 7th and 8th 
graders. Hal' :he Kids Camp students attended on "scholarships" which we made available to local 
science teachers to award to deserving and motivated youth. Workshop and graduate course 
participants prepared pre-laboratory demonstration shows and supervised the Camp's laboratory 
experiences. A follow up study on the collaborative links between the high school and the pre-high 
school teachers is scheduled for December. [Partially supported by ICE, DwightD. Eisenhower, and 
Project 30 grants.] 



416 JHSci-TRAIKING FOR MIDDLE SCHOOL SCIENCE TEACHERS. David 

Crouse . Department of Chemistry, Margaret Phelps, Linda 
McGugin, Department of Curriculum and Instruction, and Jerry 
Ayers, College of Education, Tennessee Technological 
University, Cookeville, TN 38505. 

For the past two years the Colleges of Arts & Sciences and Educa- 
tion at TTU have conducted an interdisciplinary workshop for science and 
math teachers of Grades 6-9 in the Upper Cumberland. Many teachers at 
this level have minimal certification in the science areas they are 
currently teaching. The course integrated the science content pre- 
scribed by the state with activities desgned to enhance student interest 
and comprehension. The course was taught by a team of faculty drawn 
from both science and education departments. Each session was activity- 
oriented and Drovided the participating teachers with ideas and materi- 
als to enable them to teach he prescribed content more effectively. 
The project was evaluated on several criteria, including hov* ^t contrib- 
uted to the participants' knowledge and attitudes. 
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INDUSTRIAL USES OF CHEMISTRY: A PRE-COLLEGE TEACHER WORKSHOP, Arlyne M. 

Sarquis, Department Chemistry, Miami University-Middletown, Middletown, 
OH 45042 and John P, Will i ams ^ Department of Chemistry, Miami University- 
Hamilton, Hamilton, OH 45011 

In each of the past two academic years, seventy-two grade 4-12 teachers and 
science coordinators have participated in a successful industrial chemistry 
workshop. Sessions utilized lecture, laboratory, and discussion to illustrate 
general industrial chemistry concepts as well as the chemistry important to the 
six participating companies. For two days of each session, teams of college 
faculty, industrial scientists, and peer teachers instructed grade-2 3vel-specific 
groups about local chemical companies; one day was sfent on-site at the 
corresponding company. Between sessions, participants testea one or more of the 
hand -on activities in their classrooms and developed final projects. The impact 
of this program is advanced by worksnop graduates presenting intra-district in- 
services. The mechanics and evaluation results of this pi gram will be 
presented. This work has been supported in part by the National Science 
Foundation, Ohio Board of Regents, Miami Ur.iversity, Cincinnati Section ACS, Ohio 
Chemical Council, and local chemical companies. 
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418 IMPROVING THE UNDERSTANDING OF CHEMISTRY BY UPDATING BONDING. Robert T. 
Sanderson, 4725 Player Drive, Fort Collins, CO 80525, ai.d Henry Haikkinen . 
Dept. of Chemistry, University of Northern Colorado, Greeley, CO. 80639. 



Understanding chemistry requires clearly recognizing che relationship between 
atomic structure and the properties of combined atoms. Current presentation can be 
improved greatly by stressing this relationship. This display review how the properties 
of atoms result from their electronic configurations. It then explains the advantages 
of a simple quantitative theory of polar covalence. 

There are not two classes of compounds, covalent and ionic! Purely covalent 
bonds exist only between like atoms. In all compo\uids the electrons ar^^^equally 
shared. This unequal sharing introduces partial charges on ttie atoms which (l^equalize 
the electronegativities, (2) determine the nature of each atomic contribution to the 
properties of the compound, and .(3) substitute ionic contributions for part of the 
covalent energy. The illuminating type of cause -and- effect analysis that is now 
possible for hundreds of compounds io illustrated in detail by the example of sodium 
chloride. 



ACTIVITIES FROM WONDERSCIENCE MAGAZINE. Ann E. Benbow , American Chemical 
Society, 1155 16th St., NW, Washington, DC 20036. 

WonderScience magazine is produced as a joint venture of the American Chemical 
Society and the American Institute of Physics. The activities that will be 
denionstrated in the session are those that use household supplies and that encourage 
adalts and children to work as teams in their investigations. Some of the activities 
that will be presented are "Mixable Unmixables", "Indicator Indi-Gator'% 
"Static Elecfishity", "The Density Dilemma", and "Soak Those Sharks." 



420 SAFE'^y AND LEGAL ISSUES ASSOCIATED WITH PRESENTING. James A. Kauffman , Laboratory 
Safety Workshop, Gurry College, Hilton, >IA 02186. 



PHYSICS AND PHYSICAL SCIENCE TEACHING: A MODEL FOR EXCELLENCE. D. A. Berry , 
Science Supervisor, Chattanooga Pub! i Schools, 1161 W. 40th Street, Chattanooga, 
TN 37409. D.D. Long, R.L. Bowden, and T.G. Teates, Virginia Polytechnic 
Institute and State University, Blacksburg, VA 24061. 

We are offering a two-year suiraier and academic-year program (1989-91) for the 
preparation of better qualified and more enthusiastic physics and physical science 
teacheis. Twenty-one teachers from Virginia, southern West Virginia, and eastern 
Tennessee were selected on the basis of: 1) their need for improvement of physics 
background and potential to serve the science education needs of youth; and 2) their 
commitment to providing worKShops to disseminate their resulting knowledge and skills 
gained to other teachers in their geographic regions. We will present a description 
of the propram design and format, and measures of the participants' levels of 
satisfaction with the program. 

(This work is supported oy NSF Grant TPE-8855542. ) 
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INSTITUTING CHANGE: PROGRAl-IS FOR ENHANCEMENT OF SCIENCE AND MATHEMATICS 
TEACHING. Carlo Parravano . Division of Natural Sciences, State University 
of New York, Purchase, NY 10577. 



Since its founding in 1987, L Center for Mathematics and Science Education at 
SUNY Purchase has fostered collaboration among a broad base of constituents: school 
and college educators, community and governmental agencies, corporations, and 
foundations. Numerous programs involving teacher training, outreach, and student 
development have made significant progress in improving the effectiveness of science 
and mathematics education in the region. The cornerstone activity has been one-week 
summer institutes based on the concept of "teachers teaching teachers. Concurrent 
activities include a Research Opportunities Program, a laboratory safety and chemical 
disposal program involving 30 school districts, and programs for students intended to 
stimulate interest in science and mathematics. This presentation will provide an 
overview and evaluation of the Center's activities, plans for the future, and 
suggestions for replication. The programs are supported in part by NSF Grant No. 
TPE-8850973 and NYS Education Department, administrator of Title IIA Grants. 



423 TEACHING ELEMENTARY PHYSICAL SCIENCl. Doris K. Kolb , A. Donald Glover, 
Chemistry Department, Bradley University, Peoria, IL 61625 

A v;orkshop on "Teaching Elementary Physical Science" was presented for thirty 
Vd and 4th grade science teachers in the Peoria area during the spring of 1990. The 
all -day sessions were held on six consecutive Saturdays during the months of March and 
April. Seed money for the project was provided by the NSF through The Institute for 
ChemiC'jl Education, with further funding through a Title II Eisenhower grant. The 
content, format, and some special features of the program will be described. 



1«5 



424 



ENHANCING 9TH GRADE GENERAL SCIENCE TEACHERS CHEMISTRY BACKGROUND. L, R. 
Summerlin and L. K. Krannich, Department of Chemistry, The University of 
Alabama at Birmingham, Birmingham, Alabama 35294. 



Twenty-five Alabama physical science teachers were selected to participate in a 
year-long program of ..appropriate laboratory activities and discussions. From a large 
applicant pooJ , science teachers with no chemistry background were selected. Monthly 
sessions were built arouad general themes such as Chemistry of Atoms and Molecules, 
Chemical Reactions, Chemical Energy, Chemistry Around the House, Chemistry and the 
Environment, Chemistry of Living Things, Chemistry of Foods, Tools and Techniques of 
the Chemist, and Kitchen Chemistry. The format was unique but appropriate for this 
group. Each session began with a series of laboratory activities and demonstrations. 
Teachers wrote down questions that came up during their laboratory work, and these 
questions formed the basis for Subsequent lecture discussions. Evaluations indicate a 
gain i^ knowledge and attitude. 



425 CHEJISOURCE: A NEW SUPPOT SmTEGY HK CHEMSTOY mCHING. Mary Virginia Oma , Department of 
Chonistry, Colieae of New Rochelle, New Rochelle, NY 10801 

ChemSource is a new project, recently funded by the National Science Foundation, that originated in 
the Society Cccinittee cxi Bducatiai of the American Chemicil Society. The project intaids to provide 
detailed support for inexperienced seccsadary school chemistry teachers (pro-service or inservice 
teadiers in their first three years of chemistry teaching) . The two major components that will be 
developed, tested and disseminated over the next three years are SourceBook and SourceView. 
Sourc^ook will coitain specific teaching ideas and infonnatiai gleaned from eqjerienced, successful 
chemistry teachers related to over thirty curriculum topics. Has support material, together with 
general perspectives on effective chemistry teaching and learning, will be available both on disk 
aiid in hard copy forroats. SairceView will use video and other technologies to introduce 
ine:q)erienced teacher** to successful teaching strategies related to laboratory and classroom 
instruction and management (e.g., introducing concepts, leading effective discussion, questiaiing 
skills) . Approximately two hours of videotaped sequences will be produced; the design of HyperCard 
stacks and videodisk productiai will also be discussed. 



!I3F PP.03PAM E: teacher PREPAPATIOi: .^23 E-nnAIlCB-iaiT. Ethel L. Schultz , 
DTPE/SEE. Rm 635 3, national Science Foundation, l-^ashington , DC 2C550 

Si^ice 1984, the livision of Teacher Preparation and Enhanoament of the Directorate 
for Science and Engineering Education cf the National Scienco Foundation has been 
active in seeding the chenical education communit:,' with a variety of projects, de- 
signed to improve science education from K-12. ftx)jects involve the preservice of 
future teachers as well as inservice for practicing teachers. The evolution of 
programs and priorities will be discussed with emphasis on what the perceived needs 
are ari how science education for our youth can and must be improved. 



THE HISTORY OF THE CHEMISTRY SET. W. B. Jensen . Department of Chemistry, 
University of Cincinnati, Cincinnati, OH 45221 

The talk will trace, by means of advertisements and photographs of actual sets, the 
evolution of the Xmist^y set from Gottling's portable laboratory kit of 1789^r^ugh some 
of the current brands marketed in the 1980's. The emphasis will be on American and 
BriUsh Sistry sete and on the changing origins of tke manufacturers, ranging from 
apparatSfand chLical supply hou.es, through druggists and toy and hobby companies. 



o EXPERIMENTS IN CHEMISTRY SETS, David A. Katz, Department of Chemistry, Community College of 
Philadelphia, 1700 Spring Garden Street, Philadelphia, PA 19130. 
Manv of us who grew up with chemistry sets recall the range of materials and experiments that kept us occupied for 

r cSs of soL chemisJry sets along with the types of experiments that a buddmg young chem.st can do. 



'•2> CHEMISTRY SETS AND THE POPULARIZATION OF CHEMISTRY. 

David J. Rhees . American Philosophical Society, 
105 S. 5th St., Philadelphia, PA 19106. 

This paper will place the development of the modern chemistry set 
in the context of broader trends in the popularization of chemistry in 
America, beginning with World War I. Popularly known as the 
"chemists' war," because of the prominent use of chemistry m high 
explosives, poison gases, and synthetic dyes, the First World War 
stimulated new public interest in chemistry and the chemical industry. 
To capitalize on that interest, toy manufacturers such as A. C. 
Gilbert introduced the mass-marketed chemistry set. At the same time, 
the American Chemical Society, the Chemical Foundation, and leading 
chemical companies launched a mass media campaign of popular 
education. Together, these efforts helped to make the nation 
"chemistry conscious" during the interwar period. 




' THE HISTORY OF THE CHElVflSTR Y SET. W, B.Jensen . Department of Chemistry, 
University of Cincinnati , Cinciunati, OH 45221 

The talk will trace, by mtans uf advertiisements and photographs of actual sets, the 
evolution of the chemistry set from Gottllr*^^ o portable laboratory kit of 1789 through some 
of the current brands marketed In the 19?j0s. The emphasis will be on Am^^^'^an and 
British chemistry sets and on the changing origins of the manufacturers, ra2>._ ng froui 
apparatus and chemical suppl> huai>es. through druggists and toy and hobby companies. 



428 EXPERIMENTS IN CHEMISTRY ^ZTS. DaviJ A. K au. DLparlmcnl of Chemistry, Community College of 
Philadelphia, 1700 Spring Garden Street, Philadelphia, PA l^n30. 

Many of us who grew up with chwmiLstf v o^' > iwculi ih^ rang., uf maiLrial> and experiments that kept us orr;jpied for 
many hours. Perhaps ^taricd with a small ch^niLur^v uiiJ lai^r mo;cd to a larger one to gain additional che ^.cals and 
apparatus. Experiment.^ i>uch as water iniu wlno uiLoJuv J tu ihc fundamentals of aeid-base chemistry; flame tests and 
borax bead tests introduccJ i.^ ehemiwi ariulvslc,. formauon of gases, eolor changes, and precipitates taught us about 
chemical changes, carbon dloxiJe, oxygen, h>Jru*;eri sulfide ^"^kunk ga:>"; and chlorine ("^reen gas*^ taught us about gases 
(and odors), rock cand> aad cr>^.tai growing taughi Uo abuut >o!ids and cr>stal structure, and firc-writing, making fuses, and 
other experiments with oxidi,:wrs Inirudu^^d us lo r^pld v^.vidatijn (and p>Totechnies>. Although many of the experiments are 
unchanged, today's chemistr> sets are quite different in both th^ apparatus and chemicals they supply. This paper will look at 
the contents of some chemistr) sel^ along with the types of experiments that a budding young chemist can do. 



CHEMISTRY SETS AND THE POPULARIZATION OF CHmiSTRY. 
David J > Rhe<js, American Philosophical Society, 
105 S. 5th St., Philadelphia, PA 19106. 

' This paper will place the development of the modern chemistry set 
m tile context of broader trends in the popularization of chemistry in 
America, beginning with World War I. Popularly known as thf^ 
"chemists' war," because of the prominent use of chemistry in high 
explosives, poison gases, and synthetic dyes, the First World War 
stimulated new public interest in chemistry and the chemical industry. 
To capitalize on that interest, toy manufacturers such as A. C. 
Gilbert introduced the mass-mar.:eted chemistry set. At the same time, 
the American chemical Society, the Chemical Foundation, and leading 
chemical companies launched a mass media campaign of popular 
education. Together, these efforts helped to make the nation 
"chemistry conscious" during the interwar period. 

ERIC 



^30 THE IMPACT OF CHEMISTRY SETS - ANECDOTES AND STATISTICS. George L. Gilbert, 
Denison University, Granville, OH 43023 

Pesponses to a corribination of a letter to the editor of ^h^^^l and E^i^eering 
News concerning the iirpact of chemistry sets on career choices of chenusts anc" a 
^tioSf sent t^O nerrtoer.. of the New York Section of the American Chemical 
society comprise the input for this presentation. 

A surprisS ainount of ■infon?&tion was contained in the individual correspondence. 
An mteS^S?^^ of these letters and the irore statistically reliable questionnaire 
^l^S^f Sad as it pertains to the past as possible future oiipact of chemistry sets 
on career choices in science. 
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Inte.-active Video Techniques for the Teaching of Chemistry 
£}tc3nley Smith and LoreUa Jonesi Department of Chemistry, 
Mniv^rsits cf Illinoi?^ 'j-bana, IL MS*"*! 



F\jr the' 



Combining full motior analcg video images with digital 
-nmputer graphics on a single screen has made U poE-^ble to 
de elop r^ew t,pes of i nstruc 1 1 ona 1 mater i a 1 
of the visual im 

analoc3viaeotOw*^*-*w*.^ ^ . 

^varipl5<= cf these wdso i^ecr-niq-jes as applied to in5tru.-t lonal 
^.atenal for c!ene?.-al c^emistr-. will be illustrated. 



enhancement 
of 



■.ages is noi^ possible by real time conversion or 
diqitial form for further processing. Specific 



432 FT-NMR PROBLEMS: AN INNOVATIVE VIDEODISC-BASED INSTRUCTIONAL 
TOOL. Arlene A. Russell . Orville L.Chapman, Department of Chemistry, UCLA, Los 
Angeles, CA 90024-1569 

FT-NMR PROBLEMS constitutes a unique database of FT-NMR spectra. Recorded on a 
videodisc, which is controlled b> a computer, over 6000 spectra from 48 compounds are 
available at a student's fingertip. Complicated molecular formulas quickly give way to 
molecular structure when students analyze the proton-decoupled ^^C spectra to determine 
symmetry in the structure. After analyzing the { IR} l^C DEPT spectra to get the number of 
hydrogens on each carbon type, students can now explore the 2-dimensional spectra. The 
carbon-proton HETCOR spectrum shows which protons are on which carbons; the proton- 
COSY spectrum identifies the coupling between protons (usually more complicated than 
textbooks lead students to believe). Finally, students os,-. spectra acquired on both 500- 
MHz and 200-MHz spectrometers for the integration of thv. protons. Within an hour students 
begin to recognize spectral patterns and solve structures as experts do. Students become 
engaged in problem solving using higher-order thinking skills. In the process they acquire a 
sophisticated understanding of how to elucidate hemical structure using modern FT-NMR 
Q methods. 



433 TOE BIRTH OF A VIDtXDISC ; King, Mike ; Minnesota Mining & Manufacturing 
2642 H^tt Read ; Snellville, 30278 

The videcxiisc msaium vail be descri±)ed. Production cf the videodisc fron 
videotape will be shown. The details peculi<ir to the videodisc medium \ 
will be discussed* 
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The Periodic Table Videodisc and Beyond; Banks, Alton J.; 
Southwest Texas State University; San Marcos, TX 78666 

Ihe Use of the Periodic Table Vi' iodise in the general •::hemistry classroom 
will be discussed. A survey of the use of videodiscs will be discussed 
as a way of predicting future uses of the nedium. 



'^35 SIUDEOTS TEACHING STUDENTS, A VMIATION OF COOPERATIVE EDUCATION, W> S. Vitori 
Elizabeth Forward Senior High School, Elizabeth, PA 15037 

One of the major problems in science education in general, and in chemical 
education in particular, is that far too many students are afraid to attempt the more 
rigorous courses and they appear to be bored with their concept of science. The key to 
changing attitudes and building a life-long appreciation for the sciences must come 
early in a student's formal education; certainly before high school. With this in min'', 
a program has been created for elementary students showing how science can be fun and 
fascinating. Although the aim of this program is to do activities that will excite and 
motivate the young students, the scientific basis behind each activity is discussed and 
explained. All activities are coordinated by Senior High Advanced Placement Ctoiistry 
Students. 



ERLC 
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PACTS in Sacrainento, L, Borer and L. Zarzana, Department of Chemistry, 
California state University, Sacraxnento, California 95819 

For the past four years, science evenings have been held at various elenventary 
schools and at the State University in Sacramento. Ihese evenings for children and 
their parents in grades 4-6 are sponsored by FACTS, Parents and Children for Terrific 
Sciences. Universiti' professors and their students present various "hands on" 
experiments for the children and their parents to do together. Enjiiasis is placed on 
developing the scientific method of thinking skills. 

Our most recent sciance evenings involve a serJ.es of six different experiments. 
Six instructors (senior cheirJistry and physics majc>rs from the university) are in 
charge of the e^q^eriments. After 15-20 minutes, the participants move to a new 
experiment and by the end of the evening, they have done all six experiments and 
have had an opportunity to interact with each of the six instructors. 

Suggested experiments and the mechanics of the science evenings will be 
discussed. Handouts will be available. 



WORLD OF WONDER: THE CHEMISTRY OF METALS, Jamer P. Deavor , 
Department of Chemistry, College of Charleston, Charleston, SC 29424 

The Charleston County Parks and Rec-^^tion Commission has sponsored the 
World of Wonder Science Program for elementary schot 1 children. Class sizes 
are limited to twelve students with each required to bring a parent. A 
rotation of six weekend one-to-two hour programs exposes the participants to 
chemistry, biology, geology, marine biology, physics, and other topics led by 
area scientists and science educators. 

The chemistry program described involves the chemistry of metals. The 
children hear the story of Ira Remsen, make a ilver bottle, investigate the 
plating of silver on a copper wire and copper on an iron nail, examine 
ferromagnetism, and make a n-'usic maker from a lemon Cu/Zn battery ana the 
insides of a m siCdl greeting card. The concept of chv^mical vs. physical 
change is discussed along wi»:h ti^e scientific method, '.afety, and the 
properties of metals. Thxs is a hands-on e>:per:ence with questions and 
discussion strongly enc^.uraged. 
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THE OTHER END OF THE PIPELINE-PROMOTING CHlLDRENS' INTEREST IN CHEMICAi- 
INDUSTRY. Christie Borgford and Alan Marsden . Science Education Group, Dept. 
of Chemistry, University of York, York, YOl '5DD, England 

Shortages of career chemists ir» the pipeline are being felt and are expected to 
increase. Academic and industrial chemist:, and chemical engineers can become involved 
with schools and/ur teachers for the purpose ot increasing the interest of elementary 
school and middle srhool age children in real situations faced by chemists. It is 
important for student:, and teacher., to work with practicing chemists in various 
capacities so that stereotypes can be avoided. This symposium will consider programs 
of high interest chemical example in classrooms, models for working with teachers to 
increase their awareness of industry examples and caitei possibilities, and specific 
active -learning samples designed to teach science aad to ovei'co.ne stereotypes. British 
examples of industry/scnools based projects will be presented. 



439 OPERATION SMART - A PROGRAM TO ENCOURAGE EVERY GIRL .N SCIENCE, MATH AND RELEVANT 
TECHNOLOGY. C^ T, . McKenzie , International Busi-.ess Machines, P. 0. Box 2150. 
Atlanta, GA 30055 and C. T. Sears, Jr., Department of Chemistry, Georgia State 
University, Atlanta, GA 30303 < 

Operation SMART is being developed by Girls Clubs of America with support from 
the National Science Foundation, Carnegie Corporation of New York, The Ford Foundation 
and other foundations and businesses. The program was established because the jobs o£ 
today and toiflorrow require a background in math and science. Research clearly indicates 
that many girls drop cue of these critical fields while still in school, and cut ofr 
their options for most jobs that pav well, offer opportunity for advancement, and 
provide fulfillment and satisfaction. 

Operation SMART, for girls aged 6-18, by its programs 1) makes math and science 
fun 2) involves girls in hands-on, partici-^atory experiences, 3) encourages predictions 
and 'risk- taking. A) uses mistakes and failures as opportunities to learn what went wrong 
and why 5) give girls an understanding of what scientists do and what it feels li.ce 
to be a scientist, b) offers girls opportunities to pursue their interests and become 
engaged in math, science and technology. • i ^ •« 

This paper provides details of the program and how you can become involved in 

your hometown. 



ADOPT A CLASS - OUR EXPERIENCES AND IMPRESSIONS 
J. L. Langton, McDill School, 2516 School, Stevens 
Point, WI 54481 S> M> Wright , Chemistry Department, 
University of Wisconsin - Stevens Point, Ste/ens Point, 
WI 54481 



Can a sustained, year-long classroom visitation program have a positive 
"^'fect on fifth grade students' attitudes toward science? To ans*;.*er tK*- 
question, outreach efforts were focused on the fifth grade at one pari sc^'^a^- 
'^lementary school. About twelve visits to that classroom were made, impact 
and impression:> of tne program will be shared. Compvrisons to more traditional 
outreach efforts will be made. 



AN EXPERT SYSTEM FOR SOPHOMORES IN ORGANIC CHEMISTRY 
By Jovce C BrockwelK John H. Werner, Stephen J. Townsend and Nim H. Tea. 
Nonhwesiern University, Depanment of Chemistry, 2145 S.ieridan Road, Evanston, IL 60208 

Much of the content at the beginning of a sophomore o.ganic chemistry course is learning sCis of 
" descriptive rules; for drawing and naming structures, for counting electrons and drawing resonanL* 
structures, for determining absolute stereochemistry and drawing Newman projections, etr. Later sulcl^.s ui 
learning coinplcA reactions and rricchanisms dcpcrtds on ^ludcnts' 'Crimin^ ihCal \zr\ .siivipij ^* ..^vj". . 

Application of a limiting set of rules to solving problems is the structural basis for expc^ systcui.v It 
follows that an expert system is one source for aid in learning the rules of organic chemistr^. A student nia> 
ask the computer to solve problems which explore the rules in the system, demonstrating, il.c limitations and 
interactions of the various rules. 

We have developed such a computer expcii* (Beaker®) and will discuss the rules which ti e .\\^ten: 
*knows and how a student may employ the s>stem to learn elementary organic chemistry. Beaker i.s a ver) 
compact, fast program which operates on the Macintosh and is usefal for learning nmr, structural isomers, 
and reactions and mechanisms as well as the simpler ite.ns listed above. 
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PROBLEM SOLVING IN CHEMISTRY VIA AN INTELLIGENT TUTORING SYSTEM 

Zavaha Scherz . Department of Science Teaching, The Weizmann Instit^'te of 

Science, Rehovot 76100, Israel 

Educational Environment for Problem-Solving (EEPS) was devised to 
support the development of problem- solving strategies of high school students. 
EEPS consists of an expert that refers to a specific domain and manages three 
strategies for learning problem- solving (knowledge-acquisition, investigation 
and problem-solving-coachingi and of a student-model generator. 

This study presents a specific application of EEPS in chemistry, which 
deals with the connection between the location of elements in the periodic 
table and their macroscopic properties with an insight to their microscopic 
origins- The system is designed to reason about properties of both elements 
and compounds and to identify unknots materials according to a given set of 
properties. It is alsc able to follow and to coach a learner in problem- 
solving tasks. Case study results of operating the system with individual 
students will be reported. 



A^3 PREDICTING INORGANIC REACTIVITY: EXPERT SYSTEM. James V. Birk , Department of 
Chemistry, Arizona State University, Tempe, AZ 85287. 

An expert system has beer, developed, using Prolog, to predict products of inorganic 
chemical reactions. The expert system was designed to model predictive approaches used 
by a number of chemists, using the simplest rules possible. 

After one or two rear.tant formulas are input, they are parsed to determine the 
component elements, to recognize any significant polyatomic groups, and to assign 
oxidation numbers to the elements. This information, combined with a limited database, 
is used to place the reactants into classifications which will fire rules for various 
kinds of chemical reactions. The expert system can make predictions for combination 
reactions, decompcsition reactions, oingle displacement reactions, double displacement 
reactions (including oxif^ ition-reujction, acid-base and precipitation reactions), 
complex ion formation reactions and other reaction classes. Upon demand, the system 
can describe the rules used to predict reaction products. The program also provides 
access to the database used to make predictions. 



CHEMPkOF: an INTELLIGEiTT lOTOR FOR GENERAL CHEMISTRY 

Catherine Middlecamp and Arthur A. Eggert, Univ. of Wisconsin, Madison, WI 53706 
Elizabeth Kean, Center for Curriculum and Instn, Univ. of Nebraska, Lincoln, NE 68588 

CHEMPROF is an AI s/ster designed to teach chemical literacy and problem solving. 
It can w^rk with students in one of three modes: assessing their skills and suggesting 
a next step, instructing them in content area, or solving problems with them, either 
ones that they or CHEMPROF supplies. In essence, students can choose how they would 
like to interact with CHEMPROF, and then CHEMPROF adjusts its instructional flow 
accordingly. Thus, the primary goal of CHEMPROF is to provide individualized 
instruction. To acco'nplish this, CHEMPROF utilizes a tutor, a tea'^hing knowledge base, 
problem- solving experts, a student model and a c .versationai interface. 

The two modules of CHEMPROF currently in use well demonstrate the power of such a 
system, both for class instruction and for remediation on an individual basis. Topics 
of discussion will include the impact of CHEMPROF in a tutorial program for minority/ 
disadvantaged students, avenues suggested by the data collected in the 
student models, and the availability of CHEMPROF* s ^'tinkertoy'' system for development. 



441, A LITTLE EXPERT GOES A.LONG, LOXG U'AY. John S. Martin and Edward 
\. Blackburn, Department of Chemistry, The University of Aiberta 
Ed-nonton, Alberta, Canada T6G 2G2. ' ' 

An expert system doesn't need to know everything in the textbook. Like 
most of us. It only needs to know enough to stay ahead of the learner. 

A useful small expert system understands a specific tyoe of problem well 
enough to ask an unlimited number of different challenging questions 
about It. It also provides relevant intermediate data and templates of 
solution strategies, so that the programmer may construct enough of an 
intelligent tutor lo provide apposite response for anv requirements the 
student may have while engaged in solving the problems. 

This presentation will be illustrated with a variety of small expert 
systems from computer lessons- that have been used and well validated by 
hundreds of students. They are used to teach analysis of solution 
equilibrium, interpretation of titration curves, desian of buffers 
electrochemistry and chemical kinetics. ' 
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SPREADSHEET ANALYSIS OF STUDENT LAB DATA. Paul A. Cauchon . 
Science Department, Canterbury School, NewMilford, CT 06776 

Arnong the many roles for computers in a chemistry laboratory, 
the use oi spreadsheets for data organization and analysi.^ is one of 
the most efficient. It involves a technique which is relatively 
simple to learn and inexpensive to implement. This presentation will 
show how to prepare and use an Appleworks spreadsheet for real-time 
processing of student lab data, resulting in more effective post-lab 
discussions as well as simplifying the task of evaluating student 
reports. The techniques to be demonstrated are readily applicable to 
a wide range of quantitative experiments with commonly available 
hardware and software. 
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SPREADSHEETS AND DATA BASE MANAGEMENT APPLICATIONS 

Patricia C. Flath, Paul Smith's College, Box 45, Paul Smiths, NY 12970 

Enable™, Lotus™, Multiplan™, dBase II and III™, what's this 
Jazz™ all about? I! Single purpose programs versus integrated soft- 
ware—which do I choose? Are any of these of value to the classroom 
chemistry teacher or are they only of value to the laboratory manager 
or administrator or business instructor? 

This presentation involves applications of spreadsheets and data 
base management systems for the chemistry instructor and the classroom. 
cJ?LTn?y the former is useful for gradebooks and the latter for inven- 
tory of laboratory chemicals, particularly relevant because of o^^^ , 
chemical storage requirements. But, these systems can have value to a 
cSSLy studLt, 2.g., to calculate materials input -^/^J^f^ ^ 
in a chemical reaction, for analysis of the diversity of a biological 
sample, for analysis of GC data, for cataloguing chemical infom^ 
for experiments ind reports, ror filing laboratory data and results. 
These and other applications will be explored. 



449 USING DATABASE MANAGERS: AS EASY AS A-B-C. Larry_iL_Wi|£, Dept. 

of Chemistry, St. Bonaventure Univ.. St. Bonaventure, NY 14778 

Database management programs have not received as much attention and 
usp in the chemical education community as have spreadsheets. This can 

aSrSutSd to ?he high cost of the popular commercial database manager 
and the use of spreadshlets as database managers. However, m some cases. 
databSe'SSn^ge?? can be a cheap, easy-to-use alternative to |Preadsheets . 
To illustrate, chemical databases constructed with PC-File+ . a shareware 
database manager, will be discussed. 



SPREADSHEET CALCULATIONS IN GENERAL CHEMISTRY. G. L. Breneman and 0. J. Parke? 
Department of Chemistry and Biochemistry. Eastern Washington University. Cheney. WA 
99004 . 

Spreadsheet calculations for upper division chemistry courses have been described 
in the literature for several years. The ease with which they can be set up. the 
pow.'r they have in quickly showing changes in results by varying n parameter or two. and 
the ease of showing many results in graphical form make them ideal for use m General 
Chemistry. How these ca] '^tions are presented to the student and a number of useful 
examples including molecu. weight, mole-gram conversion, atomic orbital plotting, 
chemical kinetics, ideal and non-ideal gas laws, and titration curves will be discussed. 
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VAULTING THE ARITHMETIC BARRIER IS AS EASY AS 123- Henrv Preiser . Strategic 
Metals Recovery Research Facility, Department of Chemistry, University of 
Arizona, Tucson, Arizona 85721. 



This talk describes a novel approach that makes the use of spreadsheet techniques 
an integral part of an entire course in analytical chemistry, which could serve as a 
model for other chemistry courses, as well as for other scientific, engineering and 
mathematical courses. The strategy of using a spreadsheet program can be stated very 
simply: Many problems of interest can be formulated in terms of one critical variable, 
one from which all, or mostly all, other relevant variables can be expressed. For 
example, in acid-base (A/B) equilibria, the critical variable is the pH; in com- 
plexometric titrations, the pM or pL; in countercurrent distribution (CCD), the plate 
or stage number; in chromatography, the HETP, etc. In all of these topics, achievement 
of a true blend of algebra and graphical display is readily achieved. Numerical 
resultSu require no compromise ^nd are obtained with no loss in rigor! This approcch 
allows the student to produce and digest large assemblies of numericil 
data/calculations while still focusing rnainly on the underlying principles governing 
the topic. 



USING EQUATION SOLVERS, SPREADSHEETS, AND OTHER SOFTWARE WITH FRESHMEN 
452 LEARNING CHEMISTRY IN A NEW INTEGRATED ENGINEERING CURRICULUM. Allan L. Smith, 

Chemistfy Department, Drexel University, Philadelphia, PA 19104 
The Science and Engineering Education birectorate of the National Science Foundation awarded Drexel 
University o College of Engineenng a large grant designed to help establish a new integrated curriculum 
(science, mathematics, writing, engineering fundamentals, engineering laboratory) for freshman 
engineering students. The project is called the Enhanced Educational Experience for Engineering 
Students (E"*). The E"^ cunriculum was developed from January through August of 1989 by many Drexel 
faculty members from both science and engineering, and 100 Drexel freshmen were enrolled in the 
curriculum last fall. The chemistry component is contained in a large course entitled Mathematical and 
Scientific Foundations of Eng;neering. I will describe how Macintosh software was chosen for inclusion in 
the E"^ curriculum, and then describe how the students in the curriculum have been using an equation 
solver (TK Solver Plus), a spreadsheet (Excel), a laboratory data acquisition system (National Instruments' 
Labview). and a molecular graphics package (Molecular Editor). I will also discuss student use of an 
equation solver and a spreadsheet in the physical chemistry lat)oratory, particularly for the propagation of 
error calculation. 
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USING EQUATION SOLVING SOFTWARE TO SOLVE SIMULTANEOUS EQUATIONS AND 
TEACH MATHEMATICAL MODELLING IN THE UNDERGRADUATE CHEMISTRY CURRICU- 
LUM, William R Coleman, Department of Chemistry, Wellesley College, Wellesley, MA 02181 

A wide variety of chemical phenomena can be described by sets of simultaneous equations, sets of equations 
which are frequently non-linear. The difficulties involved in solving such sets of equations by hand has 
shaped the way that we teach many topics. For example, much of the difficulty that students encounter when 
dealing with complex equilibrium systems lies in determining the appropriate mathematical manipulations 
needed to simplify the simultaneous equations which describe the system of interest. The availability of high 
quality microcomputer software for solving such sets of equations makes it possible to focus attention on the 
chemistry of the systems rather than on the mathematics. This talk will describe the use of three software 
packages, MathCad, SEQS and MINSQ, to solve problems in thermodynamics, equilibrium, kinetics and 
quantum chemistry commonly encountered in the undergraduate curriculum. In addition this software makes 
It presible to have students explore the many different . athematical models of chemical behavior. Examples 
will be given from atnjr)spheric chemistry where students are able to explore the effects on changing rate 
constants and adding additional reaction channels on the concentrationi of important chemicai species. 
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USING SPREADSHEETS TO SOLVE SCHRODINGER'S EQUATION. Frank Rioux , 
Department of Chemistry, St. John's U. , Collegeville , MN 56321 



A simple finite difference algorithm has been used to prepare LOTUS 
templates which yield numerical solutions to Schrodinger "s equation for 
a wide variety of problems of interest to chemists and physicists. The 
graphics capability of LOTUS plays an integral role in obtaining and 
displaying the solutions. Short macros have been written so that a 
single template can be used in a large number of applications. For 
example, over twenty one-dimensional problems (particle in the box, 
harmonic oscillator, particle on a ring, etc.) have been solved with a 
single template. Another template has been prepared for fifteen 
applications (spherical potential well, hydrogen atom, Morse potential, 
etc.) which require solutions for the radial part of the three- 
dimensional Schrodingor equation. Basic programs written in the 
QuickBasic environment have also been prepared for all the problems- 
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USING SPREADSHEETS TO TEACH BIOCHEMISTRY. Sandra I. Lamb and Daniel E. 
Atkinson. Department of Chemistry, and Biochemistry, UCLA, Los Angeles, 
California 90024-1569 

The principles of physical biochemistry are much more quickly understood if 
students are able to Immediately observe how changes in different variables will 
influence an overall rate or equilibrium equation. Difficult topics such as enzyme 
kinetics, metabolism, membrane transport and stability of macromolecules are simplified 
when students learn how to quickly graph and manipulate data with computer simulations 
using electronic spreadsheet programs. Spreadsheets such as Visicalc (Apple) Supercalc, 
Quattro, Lotus 1-2-3, (IBM-PC) and Microsoft Excel (Apple Macintosh and Windows-IBM- 
PS/2) may be used to model various aspects of biochemistry. One of the outstanding 
advantages of any of the newer programs is their ability to prepare graphical 
representations of numerical data. Students quickly learn how to set up their own 
spreadsheets, to vary concentrations, etc. and see how these changes affect overall 
kinetics or transport phenomena. Several simple spreadsheets illustrating biochemical 
concepts will be demonstrated. 



U5e CHEMICAL COMPETITIONS. Margaret Christoph . St. Marks High School, 
Wilmington, DE, and Glenda Epperson . LaFayette High School, LaFayette, GA. 

The organization and sponsoring of a Science Olympiad on three levels: 
elementary (grades 4, 5, 6); junior (grades 7, 8, 9); and senior (grades 10, 11, 12) 
will be discussed. Slides and a videotape of actual contests will be shown. 
Appropriate events for each level will be presented. Participants in the sessions will 
be Invited to be contestants in selected events. 

The Georgia Junior Academy of Science sponsors one of the most exciting academic 
competitions you will ever be acquainted with - the Science Bowl. The competition 
includes a written exam to seed the teams followed by head to head team competition in 
a single elimination tournament. Participate on a team and take home a round of 
questions to try with your students. 
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SCIENCE FOR ALL: FORGING THE FUTURE OF SCIENCE 
Audrey B. Champagne 

1920 L Street, NW 
Washington, D.C 20036 

The goal of the American Association for the Advancement of Science's Project 2061 is to give direction to the 
reform of science euucation. The first phase of this national effort resulted in a report, Science for All 
Americans, which descnbcs the knowledge, skills, and attitudes all students should retain after 13 years of school 
science. 

The work of the second phase of the project is to develop cuniculum frameworks to guide the nation's schools in 
the development of cunicula to achieve the goals set forth in Science for Ail Americans. This work is being 
carried out in six school districts across the United States in cooperation with AAAS 2061 staff 

Dunng ihe third phase of the project, school districts <iUOSs the nation will use the framework most appropriate 
to their own situations to create science cunicula to meet the expectations of their communities and needs of their 
students. 

Tfris presentation will describe in more detail the work of Project 2061 aiid its Implications for the future of 
scfence education in the United States 



ENCOURAGING WOMEN TO ENTER AND REMAIN IN THE SCIENCES: PROACTIVE, UNIFIED EFFORTS. 
^58 Linda S. Dix , Office of Scientific and Engineering Personnel, National Academy of 
Sciences/National Research Council, Washington, D.C. 20418. 

Th"^s paper provides an overview of the status of science education for girls and 
wc^en, focusing on the following topics: 

(1) Factors contributing to the underrepresentation of females in science and engineering 
—both within the education pipeline and as employees in those fields; 

(2) Currently available data about the participation of females at various levels of the 
education pipeline, as well as their utilization in the scientific work force; 

(3) Forces—for example, the changing U.S. demography and anticipated retirement of 
scientists and engineers employed in academe and industry--necessitating a more 
concerted effort to recruit and retain females to scientific careers; 

(4) Successful interventions to achieve that goal; and 

(5) The role of both federal agencies and professional societies in maintaining a stable 
S&E work force. 



, CQ PRACTICE AND TEACHING OF SCIENCE TO STUDENTS OF ALL AGES. Samuel Devons , Dept. 
of Physics, Columbia University, Nevis Laboratories, P. 0. Box 137, Irvmgton, 
NY 10533 

The relevance of the Haekel dictiun, that "Ontogeny recapitulates phylogeny", to 
the development of individual scientific understanding and appreciation, will be 
discussed. Comments will be based on varied experience in the practice and teaching of 
science to students of many ages and levels of sophistication, from 'K to age X . 
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DISCUSSION OF ETHICS AND VALUES IN UNIVERSITY SCIENCE COURSES. Penn^^J. Gilmer 
460 and Paul R. Elliott**, Dept. Chemistry* and Dept. Biological Science , 

Florida State University, Tallahassee, FL 32306. 
University science courses typically are driven by the ever growing content of 
science. This often leaves little or no time for discussion of ethical and values 
issues at the interfaces between science, technology and society. Five years ago we 
started a new approach at Florida Ctate University in which we Integrate ethical and 
values issues in an interdisciplinary science course. 

In the first of three course sections. Facts & Fictions of Science & Scientists, we 
describe the pop culture view of scientists, followed by an overview of the scientific 
and technological enterprise, including its dimensions, its complexity, its composition, 
and its influence on society. Typical subtopics for the second section. Dilemmas for 
Modern Science & Technology, include: Radiation & Risk Assessment, New Reproductive 
Technologies, Science, Ethics & Public Policy in AIDS, and Atmospheric" Changes on Our ^ 
Earth. In the AIDS section, we integrate not only the biological aspects of this 
disease but also the legal, social, ethical and public policy issues. In our final 
section. Societal Impact on Science and Technology, we demonstrate how the soc' -ty in 
which we live influences ongoing science and technology. Here we discuss science 
ethics, including issues such as misconduct in science and conflicts of interest. 

PARTNERSHIP PROGRAMMING AND CREATIVE COALI-^IONS. Sylvia A. Ware, Director, 
Education Division, American Chemical Society, 1155 Sixteenth St. NW, 
Washington, DC 20036. 

The ACS document. Education Policies f or National Survival. sTunmarizes the 
science education policy positions of the American Chemical Society. Tl^ese policies 
address Society concerns at all levels of education from kindergarten through the 
continuing education of teachers. Many of the recommendations in this report are being 
addressed in a preliminary fashion by the education programs of the Society, whether 
these programs are located in the division of Chemical Education, the staff Education 
Division, or some other group. At the^r most successful, these programs involve 
partnerships between organizational units within the Society, as well as partnerships 
wi^h other associations, chemical companies, institutes of higher education. The 
problems delineated in Eduction Policies for N ational Survival will only be solved if 
further cooperative activities are developed, especially with state departments of 
education. Individual efforts, if not coordinated, lead to entropy. The American 
Chemical Society, with the Triangle Coalition, has a key role to play in efforts to 
encourage the coordination of private sector initiatives on a state-by- state basis 
utilizing the expertise of the ACS local sections, ACS Corporation Associates. 

462 TRAINING MINORITY TEACHERS. Frederick Humphries , President, Florida A&M Univer- 
sity, Tallahassee, FL 32307. 



TEACHERS TEACHING TEACHERS: NATIONAL CHEMISTRY WEEK ACTIVITIES. Daniel J . 
Antion , University of South Carolina, Columbia, South Carolina, 29208; H. ""Louise 
F I oyd , Pel ion High School, Pel ion. South Carolina, 29123; and Sondra F. Wieland , 
Fort Mill High School, Fort Mill, South Carolina, 29715. 

The South Carolina Section of the ACS and the South Carolina Association of 
Chemistry Teachers teamed up to conduct a series of statewide wcrk:>hops to train 
elementary and middle school teachers with leadership potential to perform chemical 
demonstrations. Subsequent to the training, the lead teachers returned to their 
respective schools and. school districts to in-service other teachers. This cooperative 
pilot program involved the efforts of colleges and universities, school districts, 
individual schools, chemical industries, and teachers and faculty at all educational 
levels. More than 1000 elementary, middle, and high school teachers as well as 50,000 
students in grades K-12 were Involved in the statewide program. TEACHERS TEACHING 
TEACHERS was organized, coordinated and conducted by 27 Master Chemistry Teachers 
in Southr Carol inac 
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LXPLO RATIONS TA CHC-HSTRY: TEAChLRS TLACtlI..^G TEACHERS. Dianne A. Epp, East 
higa School, 1000 So. TOth, Lincoln, l^h 6851U 

Out of tae conviction that tae secondary cuemistry teacher is in a unique position 
to aelp eler*entary teacaers up-grade tneir understanding of science content, I share the 
workshop experience which I designed and implemeL _d wita a group of elementary teachers. 
It includes these empnases: 1. Teachers teaching teacaers. Elementary teachers WAI>IT to 
teach science but often feel inadequately prepared to answer quest5ons tney anticipate 
taeir students will ask. Seconaary chemistry teacaers can help them understand under- 
lying content concepts. 2. Use of observation and laboratory activities to reinforce 
content concepts. Activities included in this worksaop are ones which elementary 
teacners can take directly into taeir classrooms to support basic chemistry topics which 
are part of tae elementary science curriculum. 



HANDS ON SCIENCE ACTIVITIES. S .J. Baum , Department of Chemistry, SUNY 
Plattsburgh, Plattsburgh, NY nWT. 

The demand for high quality, continuous science instruction in the elementary 
grades has never been greater. There is virtually unanimous ai^reement that an interest 
in science needs to be captured at an early age when a student s curiosity and motivation 
are taking shape. Young students must experience more 'Tiands on" science activities 
if they are to develop the skills and motivation to pursue science at higher levels. 
However, before we can reach the elementary student, we must first adequately prepare 
our future teacher^. Ibis talk will discuss a ncvv chemistry course for elementary 
education majors. t is activity -driven. The unique feature of the course is the 
constant interaction between the lecture material and the laboratory activities. In 
the laboratory, the elementary education majors will perform activities that they can 
duplicate in their classrooms after graduation. Included in this talk will be examples 
and demonstrations of laboratory activities that have been prepared for the course. 



466 ELEMENTARY MATHEMATICS AND SCIENCE INSTITUTE: A SUCCESSFUL SUMMER PROGRAM 

INVOLVING THE OOPERATION OF SEVERAL ACADEMIC DEPARTMENTS; Jeffrey R. Pribyl, 
Mankato State oniversity, Department of Chem3«?try, Mankato, MN 56001. 

The Elementary Mathematics and Science Institute (EMSI) sponsored by the University of 
New Hampshire during the summer of 1989 brought together 21 elementary teachers and 10 
university faculty siembcrs for six weeks of study in Lhe areas of physical science, 
mathematics and pedagogy. Before EMSI began, the university faculty members from the 
Chemistry Physics, Education, and Mathematics Departments participated in a three day 
workshop covering the topics of cognit.ive development, interactive classroom design, 
and concerns of the elementary teacher. These faculty members were responsible for the 
morning content sessions which were designed to strengthen the participants knowledge 
of mathematics and physical science. These faculty members were often present at the ^ 
afternoon sessions which stressed pedagogy and application of science to the elementary 
classroom. This combined effort by several departments provided for c strong content 
presentation which was sensitive to the needs and fears of the elementary teacher. 
This paper will describe the format of EMSI and will discuss the workshop for faculty 
members . 



CHEMISTRY WORKSHOPS FOR ELEMENTARY TEACHERS. Gerald R. Franzen, Department of 
467 Chemistry, Thomas Mere College, Crestview Hills, KY 41027 

workshops on "hands-on" activities .ere conducted for J^^^^^,^;^'"" 
K-6 with the assistance of a grant from the Institute for Chemical Education 
Ich workshop was composed of two Saturday naming sessions one in ^Je jai and 
one in the spring. In the fall workshops, each teacher tested each of ten activities 
wTth the approprtte written materials, physical supplies, laboratory ^-e and 
ZTdance These activities, both demonstrations and "hands-on" student activities 
Zre Xsen wTth the following considerations ^ 1) availability of written materials 
Tt the approprTate level, 2) safety, 3) applicability to science at the elementary 

classroom were provided for the teacher. 



LEARNING STYLES VS. ACHIEVEMENT IN CHEMISTRY: GRADE 13 
William H- McMahan, Department of Chemistry, Miss. State Univ., 
Miss. State, MS 39762. 

Learning styles have been determined for a large number of 
freshman chemistry students. Relationships between learning 
styles and achievement in freshman chemistry will be discussed. 
Strategies for utilization of these daca to improve achievement 
will be presented. 
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^ USE OF THE LEARNING CYCLE TO PROMOTE COGNITIVE DEVELOPMEI^T . Mary Aim Davison , 

Departamento de Quimica, Universidad Interajiericana de Puerto Rico, P.O. Box 
1293, Hato Rey, Puerto Rico 0093.9. J.D. Herron, Chemistry Department, Purdue 
University, West Lafayette, IN U7907 

In this study learning cycle format experiments were utilized in two experimen- 
tal sections of General Chemistry I. The Group Assessment of Logical Thinking (GALT) 
and the Science Process Skills Test (TIPS II) were administered as pre and post tests 
to evaluate the effectiveness of the learning cycle experiments used to promote inte- 
llectual development. Students who used the learning cycle experiments outperformed 
a control group that used conventional laboratory experiments on TIPS II but not on 
the GAJ.T. In order to obtain more specific information about the treatment effects 
comparisons were made between whe proportion of students in the control and experimen- 
tal groups who answered each item on these tests correctly. 



470 A GUIDED DESIGN PROBLEM-SOLVING LABORATORY PROGRAM. Patricia A, Metz , Department 
of Chemistry, Texas Tech University, Lubbock, TX 79409. 

This past year, the traditional "cookbook" and "fill-in-the-blank" laboratory man- 
ual used in the honors general chemistry course at the University of Delaware was re- 
placed with a guided design problem-solving laboratory program. This alternative ap- 
proach to lab provides the students with an opportunity to carry out chemical investiga- 
tions in a manner more indivative of real world science -- where the problems are often 
nebulous and a set of instructions nonexistent. The problem-solving formet helps stu- 
dents learn to 1) identify the problem(s), 2) searc.i resources for Information, 3) de- 
sign experimental procedures, 4) evaluate experimental results, 5) communicate their 
findings, and 5) develop group process skills. This talk is focused on the structure, 
development, implementation, and outcomes of this pilot project made possible through a 
grant from the Center for Teaching Effectiveness at the University of Delaware. 



471 PROBLEM CATEG0R:ZATI0N~A LEARNING THEORY-BASED PROBLEM SOLVING APPROACH. Diane 
M. Bunce and Dorothy Gabel , Department of Chemistry, The Catholic University of 
America, Washington, D.C. 20064. 

Problems that are found at the end of chapters in most chemistry textbooks (high 
^school and college) do not offer enough variety to promote students* problem solving 
skills. As a result, students learn to solve problems in a rote fashion. When minor 
changes are made in the problem description, many students don't recognize the problem 
and thus are unable to solve it. This research demonstrates the power of teaching 
students to solve problems by categorizing theiii first and then engaging in a detailed 
plan to solve them. Categorization is stressed in one part of the EXPLICIT METHOD of 
Problem Solving which is a method of anc/'yzing problems based on findings of cognitive 
psychology which was used in this study. Student interviews were conducted to help 
elaborate some of the statistical findings of the study. 
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CHEMISTRY PROBLEM SOLVING - THE EXPLICIT METHOD. Diane M. Bunce 
Department of Chemistry, The Catholic University of America, 
Washington, D.C. 20064. 

Chemistry has a reputation among students as being a very difficult course. As a 
result, less than one-third of all eligible high school students nationwide, elect to 
take it. Those that do, often experience trouble with the problem solving involved in 
many chemistry top^'-cs. 

Problem solving using mathematical applications and logic is especially important 
in the topics of mole determinations and stoichiometry problems. Many students just 
don't know how to go about solving these problems. 

This study looks at the results of teaching students a method of problem solving 
called the EXPLICIT METHOD which was developed based upon the findings of cognitive 
psychology and learning theory to solve problems. Five high school teachers taught the 
EXPLICIT METHOD in one of their classes and compared its effectiveness to their normal 
teaching stoichiometry problem solving. The results of the statistical analysis show 
that once the teacher effect is controlled, the EXPLICIT METHOD results in statistically 
significant higher student problem solving achievement. 



473 "ACTIVATION ENERGY AND CHLMISTRY LLARNING: ALTERNATIVE CONCEPTIONS OF STUDENT 
TEACHERS-IMPLICATIONS FOR SCIENCE INSTRUCTION". A. F. CACHAPUZ and I. P. MAR- 
TINS, University of Aveiro, 3800 AVEIRO - PORTUGAL 

The goal of this study was to assess how 29 chemistry student teachers use the concept 
of energy of activation (Ea) to interpret usual school experiments. The study falls 
within the research on "alternative conceptions" and investigates an important concept 
for the training of chemistry teachers which has not received enough attention. 
The sample was drawn from two Portuguese Universities involved in pre-service training. 
All subjects had already been involved in the teaching of chemistry (grades 8 to 11). 
Data v;as collected by means of interviews; tasks presented (paper and pencil) were par- 
tialy '^signed on the basis of previous results obtained by the authors with pupils of 
those grade levels. 

Content analysis o£ interviews revealed several patterns of alternative conceptions, e. 
g., in the cdse of non-spontaneous reactions, Ea would contribute to its energetic ba- 
lance (AH). The results further suggest an important role of language (e.g., the intru- 
sion of familiar connotations of "spontaneous") . Implications for science instruction 
are presented. 



UNDERSTANDING CHEMICAL EQUILIBRIUM. Robert B. Kozma , NCRIPTAL, University of 
Michigan, 2400 School of Education, Ann Arbor, MI 48109, Joel Russell, Department 
of Chemistry, Oakland University, Rochester, MI 48053, and Jerome Johnston, NCRIPTAL. 

This study examines the range of conceptions and misconceptions that college 
students have about chemical equilibrium. Nineteen students froiH two institutions were 
selected from remedial, introductory, honors, and graduate chemistry courses. Analysis 
of performance on a range of qualitative and quantitative problems and think-aloud 
protocals resulted in two major patterns and several variant models. Inaccurate/ 
Incomplete understanding: 1) EQ UALibrium Model . This misconception is based on the 
notion that equilibrium is a condition where reagents are "balanced"' or "evened out." 
2) Static End-State Model . With this misconception, students believe that when 
equilibrium is reached, the reaction stops. 3) Qualitative Model . This model accurately' 
represents equilibrium as a dynamic state but does not include an understanding or use of 
the equilibrium constant. Accurate understanding: 1) Recent Master Model . This is an 
an accurate and relatively complete qualitative and quantitative understanding of 
chemical equilibrium. 2) Expert Model . Beyond the above model, experts distinguish 
themselves by expressing equilibrium in terms of its underlying thermodynamic properties. 
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APPLIED CHEMISTRY MISCONCEPTIONS THAT SURVIVE THE GENERAL CHEMISTRY COURSE. 
John W> Judki ns , Department of Chemistry and Chemical Engineering, 
Stevens Institute of Technology, Hoboken, NJ 07030. 

The college level general chemistrv course is taught to students with the 
hope that the knowledge will be used to understand and possibly exploit 
chemical phenomena observed in the real world. The literature and our research 
indicate that incorrect explanations of natural and man-made events, in other 
words misconueptions, often survive directly conflicting course instruction. 
This talk ^\\] present some of the persistent applied chemistry misconceptions 
that have been detected at Stevens and other colleges. Also discussed will be 
the implications of these persistent misconceptions and some of the remedial 
techniques that are currently being implemented and evaluated nationally and 
at Stevens. 



' THE FIVE HUNDRED HATS. DIRECTING THE GENERAL CHEMISTRY PROGRAM. 
Patricia L. Samuel. Dept. of Chemistr>\ Boston University, 590 Commonwealth 
Avenue, Boston, MA 02215 

Directors of general chemistry programs don't actually wear five hundred hats, but there 
are days when the position feels like that number is rapidly being approached! The 
director must act in many different capacities, advisor to students and TAs, interpretei 
of American customs, instrument troubleshuoter, class scheduler, curriculum designer, 
demonstration inventor and coordinator, subs^tute registrar, textbook screener, labor 
negotiator, shoulder to cr> on, teacher (and student), researcher, author, court of last 
resoit. How to balance all these hats? Start with a good datebook and a sense of humor! 



INTRODUCTION OF COMPUTER TECHNOLOGY INTO THE CHEMISTRY CLASSROOM /LABORATORY, 
C> 0> ZiiTCTerman , H> A> Smith , Division of Science/Mathematics, Tallahassee 
Community College, Tallahassee, Florida 32304-2895 

The availability of inexpensive, yet powerful, microcomputer technologies offers the 
chemistry instructor the possibility of i>ncorporating a variety of learning 
experiences which would be otherwise too dangerous, time-consuming; or expensive 
under traditional settings, Tallahassee Community College has received an NSF grant 
to implement such technologies into a model curriculum aimed at upgrading chemical 
laboratory science instruction at the freshman level, A sample of this curriculum 
involving periodic properties of the elements will be demonstrated using two comple- 
mentary so;. .ware packages: MacMendeleev - a graphical database of periodic proper- 
ties, and the Periodic Table videodisc and hypercard stack - a multimedia data base 
of periodic properties. Emphasis will be placed on how such materials may be used 
directly or repurposed into lesson plans for individualized laboratory exploration. 
Such a curriculum provides a safe and effective means of maximizing student involv- 
ment as well accomodating individual learning styles. 
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USING A MOTOR TO DEMONSTRATE CONDUCTIVITY ON THE OVERHEAD 
by Sally Solomon 

Drerel University, Chemistry Department 
32nd and Chestnut St. 
Philadelphia, PA 19104 

Solutions to be tested are placed in a circuit consisting 
of u battery, electrodes, and a motor fitted with a propeller. 
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EXHIBITORS 



AMERICAN CHEMICAL SOCIETY (Division of Chemical Education) 

AMERICAN CHEMICAL SOCIETY (High School Chemistry) - High school and 
elementaiy school classroom materials including textbooks, magazines, posters, lesson 
supplements, and career materials. 

GOW-MAC INSTRUMENT COMPANY - Exhibiting Model 69-350 Basic Isothermal GC 
for student use. This GC is specifically designed for Microscale Preparative Techniques. 
Also exhibiting Model 80-650 Student HPLC system. 

D.C. HEATH - Publisher of textbook for general chemistry, organic chemistry and for the 
organic chemistry laboratory, including "Introductory Chemistry" and "Introductory 
Chemistry: A Founds vion" by Steven Zumdahl. 

IBM- 

MACMILLAN PUBLISHING - 

MCGRAW-HILL - Publisher of a vast array of chemistry textbooks and supplemental 
materials spanning the entire curriculum from liberal arts to quantum chemistry. 

TV ONTARIO - 
PRENTICE HALL - 

TEAGUE MODELS - VSPR FLEX™ interactive model system will be displayed along with 
its applications for VSEPR theory, SNl and SN2 substitution reactions, configuration (R/S 
chiral system), and staggered and eclipsed conformations. 

VISUAL EDUCATION ASSOCIATION - VIS-ED offers chemistry flashcard sets in the 
following titles: Inorganic, Organic, Organic Nomenclature, Inorganic Nomenclature, 
Biochemistry Nomenclature and General Chemistry 1 and 2. VIS-ED also has a variety of 
other flashcard sets in subjects such as Math, Foreign languages. Science, Social Studies, 
Business, Religion, and S.A.T. Aids. 

JOHN WILEY AND SONS - College textbooks for all undergraduate courses will be on 
display, featuring the best-belling revisions of: Brady's General Chemistry, 5th Edition and 
John Holum's: Fundamentals of General, Organic and Biological Chemistry, 4th Edition. 

ms BECKMAN CENTER FOR THE HISTORY OF CHEMISTRY - 
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Wiley Chemistry: 
A Tradition OF Excellence 

James Brady, St John's Vniversr^ 
General Chemistry: Principles and Structure, Fifth Edition 

0-47I-62I3I-5 

John Holum, Augsburg College 
Fundamentals of General, Organic, and Biological Chemistry, Fourth Edition 

0'471-62099-8 

T. W. Graham Solomons, University of South Florida 
Fundamentals of Organic Chemistry, Third Edition 
0-471-62232-3 

Donald Voet, University of Pennsylvania and Judifh Voct, Swarthmore 

Biochemistry 
0'47l'61769-5 

1991: The Tradition Continues 



John Holum, Augsburg College 
Elements of General, Organic, and Biological Chemistry, Eighth Edition 

0-47VSi757-7 



R. M. Silverstein, SUNY Syracuse; Terence Morrill, Rochester Institute of Technology; 

G. Clayton Bassler, Los Altos, CA 
Spectrometric Identification of Organic Compounds, Fifth Edition 

0-471-6340^ 2 

T R. Dickson, Cabrillo College 
Introduction to Chemistry, Sixth Edition 
0-47V51293'l 

Ronald Pike, Zvi Szafran, and M. Singh, all of Merrimack College 
Microscale Inorganic Chemistry: A Comprehensive Laboratory Experience 

0'471-61996-5 

Dana Mayu, BoicJutn College, Ronald Pike, Merrimack College, Samuel Butcher, Bowdoin College 
Techniques of Microscale Organic Chemistry 
0.471-62^92.7 




For More Information, Stop by the Wiley Booth! 
John Wiley & Sons, Inc. • 605 Third Avenue • New York, NY •10158 



WILEY ^'0000 
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Commitment 



At 




D. C. Heath, we're committed to 
providing the highest level 
of quality 
and innovation in 
chemical educa- 
tion. This year, 
Steven Zumdahl's 
Introductory 
Chemistry and 
Introductory 
Chemistry: A 
Foundation have 
established a 
new standard in meeting the needs of 
beginning chemistry students. They 
join an outstanding array of textbooks 
for general and organic chemistry and 
for the organic chemistry laboratory, 
each reflecting our commitment to ex- 
cellence and our goal of improving your 
students' experience of chemistry. 

Learn more about us. 

Author Steven Zumdahl and Editorial 
Director Kent Porter Hamann will be 
taking part in the panel on textbook 



publishing in the sciences. Check your 
program for the time, date, and location 

of this informa- 
tive discussion! 

Allow us tc 
learn from 
you. 

We invite you 
to visit the 
D. C. Heath 
booth. We'd like 
to know what you 
think about our publications, how your 
students are responding to them, and 
how we can better meet your future 
educational objectives and needs. 

For more information, call us toll-free: 
1-800-235-3565. 

D. C. Heath and 
Company 

College Division 
125 Spring Street 
Lexington, Massachusetts 02173 
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AMERICAN CHEMICAL SOCIETY (Journal of Chemical Education) - Information about 
JCED and JCED:Software will be accompanied by a hands-on display both of Journal issues 
and of computer programs for classroom use. 

BROOKS-COLE PUBLISHING - 

CHEMICAL EDUCATION RESOURCES - 

ELECTROTHERMAL • Micro-processor-controlled L\9100 series digital melting point 
apparatus. Also will display heating mantles, stirring mantles, spill proof mantles, extraction 
and digestion equipment, hotplate stirrers, heating tapes/cords, electric bunsen burners, 
immersion heaters, power and temperature controllers. 

W. H, FREEMAN AND COMPANY - 

HOLT, RINEHART AND WINSTON, INC - Saunders College Publishing 
HOUGHTON-MIFFLIN - 
KENDALL-HUNT PUBLISHERS - 

KIMBLE AND KONTES - Recent new products featuring: Microscale and Macroscale kits 
and accessories (Williamson and Mayo styles included); a complete line of glassware 
products designed for schools; environmental, chromatography, distillation and vacuum 
products and accessories. 

MATTSON INSTRL^ENTS - Galaxy series FTIR Spectrometers, featuring FIRST, a fiiU 
featured spectroscopic data evaluation software package - Galaxy FFIR Spectrometers 
provide unparalleled performance at a modest price. The advanced FIRST package include 
curve fitting, deconvolution, Kramers-Kronig and PLS quantitative analysis. 

MICRO MOLE SCIENTIFIC - All supplies necessary to establish microchemistry programs. 
Teacher training and school assistance in developing a microchhemistry program suited to 
individual needs. 

2YC3 - Two-Year College Chemistry Conference 
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